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h h+s 
Crp. 381, » 13 \ \ (e > 0) 
; —e 
Crp. 383, » 13 cHu3y P—pPy= + B (t) x2 Py— P= — B (t) (Ax? — 2x) 
Zl. E. loauds3e 


B cratbe B. 9. Bekkep «O Banannn ycnosnii cymectBoBanua Ha pasBuTHe roHay u 
lO PUMOHHOCTh HKPOMeTAaHHA YY souloToro ‘Kapaca (Carassius carassius (L.))», nomemenHoii 
bB WAH, tT. 117, Ne 5, 1957 r., Ha crpannye 891 pa3y Ha cTpokax 13—20 cyegyer 
YHTAaTb: ‘ 

B rowagax camox w3 mpyfta Ne 1 (puc. 2a, 1) npucyretByroT OBONUTHI BCex (a3 Masioro 
1) OOMbMOrO’ pocTa;, BIVIOTh NO (a3bi Da ¥Y camox uz mpyqa Ne 2 (puc. 2a, 2) B anuHuKax 
“akKE BHHbI OBOWHTEI BCeX: (a3 Masloro pocra; 
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Jloxxaget AkKawqemun Hayrk CCCP 
1958, Tom 120, Ne 5 


MATEMATHKA 


JI. A. AA3EHBEPr 


OB HHTETFPAJIAX TEMJIAKOBA HW TPAHHYHbIX CBOMCTBAX 
AHAJIMTHYECKHX ®YHKUMM ABYX KOMMJIEKCHbIX MEPEMEHHbIX 


(ITpedcmaeaexo axademuxom M. A. Jlaspexnmoeéoim 11 II 1958) 


Ilyctrb D — ,BoskKoKpyroBan O6lacTb c WeHTpoM B TouKe (0,0)€D mpo- 
CTPaHCTBa KOMIIICKCHBIX MepeMeHHbIX (Ww, Z), TpaHHila KOTOPOH BarxK]bl Hempe- 
PbIBHO udpepenHuMpyeMa HW aHaJIMTHUeCKM BbIMyKJIa W3BHe, MpH4YeM KPHBaA 
|w| = M(|z|), coorsercTBylollad B «aOcOOTHOH YeTBepTbMIOCKOCTH» rpaHule 
D, BbinykuJa. 


Kak HefaBHo yctaHoBua A. A. Temuasakos, o6macTb D mMoxHO 3a,aTb Kak 
oOslacTb, OrpaHHueHHylO HeaHaJIMTHYeCKHMH TuMepnoBepxHoctamu |w| = 7; (t), 


jz|=ro(2), O<t<1, rue 71(0) = 0, 0< ri (1) <8, (1) < 00,79 (t)= 


ps 
== Xp [-| _: dinr,(z)]. 


0 
A. A. TemasaKkos noxkasau (*,”): 


1. Econ f (w,z) aHammTuuna B D uw Henpeppipna B D, To B OOsacta D umeeT 
MeCTO MHTerpaJIbHoe mpecTaBsieHHe 


rd { —it 
? d 
f (w, 2) = gaz \ at \ as ae nee ) ae 1) 
0 0 |Cl|=1 
w ze’ 
Ee Haan) ct 4 ae): 


2. Ecau f(w,z) ananutuuHa B D u omepatop L (fl=f+wfe + 2f, anamm- 
Tuyen B D uw HempeppiBeH B D, TO 
27 1 


1 F (ri (t)%, ra (t)Ce—"") 
f (@,2) = zy | dt\ ds ( este dt, (2) 
helen fash 


rie F (w, z)=LiIfl. 

Vurerpan (2) Ha3opem HHTerpasom TemMankosa | poja, Murerpal 
(1)—uuterpaatom Temasxkosa II pona. 

Mpt ckaxem, uTo F (r,()6, r2(t) Ce") Gy, ecm F HerpepbiBHa 10 COBO- 
KynHocTH aprymeHtos («, t, 6) (0<t<1, O<t<2r, |¢; = 1) w yyoBue- 
TBopnet ycsoButo | F (,t,¢) — F (*, t,o) |< K|¢—%|*, rae O<Ca<1, npa- 
uem K vw « He 3aBMcAT OT (t, f). 

Teopema 1. Ecau F(t, t,C) Gy, mo unmeepaa muna TemanKoea I poda 

27 1 
il te F(a, t, Oa 
f (w, 2) = gay ae \ ae | Meas. (3) 
Om 0 [G|=1 
npedcmaeasem coboti anaaumuveckyto PyHKyuto 6 D, Henpepolenyio 6 3am- 


Knymoli o6aacmu D. 
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Jloka3aTebcTBO TeopeMbl 1 cBosuTCA K oKa3aTebcTBy Toro, 4TO op- 
mya 
il 


jw, = Le {atl e(w,ztadr, (4) 


0 


rye 


ciipaBe/IMBa B 3aMKHyTOH oOsacTH D, mpuyem o(w,2,¢,7) Mua Bcex (f,t) 
aHauTHuHa B D, HenpeppipHa B D uM Henpepbipua no ¢f 4H *. 
© 1—7 
Onpeyenenue 1. OG6nactu D, rye ry (t) = ade Gis oa pose Oe 
b>0, T. e. o6nacTu Buga a|wi+ b/z|<1, Ha3oBem OO NacTAMHM THNAA. 
: as - 1—T 
Onpenenenne 2. Ecm lim ——~ =0 u lim = 0, TO COOTBeTCTBY- 
lg ltt) z+ 1f2(T) 
joulwe O6lacTH Tuna D Ha3s0BeM OO JacTAMH TUNA B. 
Teopema 2. I[Iycme D—o6nacme muna A u F€y. Toeda uxmeepaar 
muna TemasKkoea | poda, 63Amoti no epanuye D, o6radaem ceoticmeamu: 
a) 6 o62acmu E,= {w,z: |a|w|—b|z|| > 1} on aennemca anaaumuueckott 
dynkyuetl, nenpepolenotie Ey; 
6) 6 o62acmu E,= {w,z: |alw|—bdjz||<c1, ajw{+6|z|>1} on ae- 
AAeMmcA HeAHaAUMUYeCKO, HO HenpepoleHol qGbynKuyuell. 
JlokasaTeJIbCTBO CBOJMTCA K BbiAcHenuio, Kora |u|<cl u Korga jul >1, 
w “ 
rye u = t——~ l—¢t 
a TOM GETS) 


Teopema 3. IIycmp FE x u D—obaacmo muna A. Toeda 60 ecem 


1 


npocmpancmee (Ww, Z), Kpome ocmoea o6aacmu D (a =7/2|=0umu|o|= 


eft, 


il 6 ,, 
== (); izl= 5), uAnmeepan (3) AeAKeMCA Henpepolenoti qynkuyuet. B moukax 
ocmoea umerom mecmo cAraedyrowuue Mopmy Avi: 


Al 


Var | Reem AEG alee rear 


GC — Uy 
|C|=1 ) 


27 


4 | re 
fi (0, 20) = zaaz \ 
0 


Q 


i} 


0 
falas 2¢)—= gg dt ce \ eh Oe A ailie (e f, uo) de] 
0 6 06 


C— Uy 2 
0 


20e 


Wo of 
Ho sie ae) tate eae es 


Pine) ae in fh (2.2); belo sco) ein i (a, z). 
W, Z)—>(Wo, 2) (W, Z)>(Wo, 2) 
alw|+blz|<1 |a|w|—b|2z||>1 


Jai WoKasaTesbcTBa Teopemb! 3 npHMenstotca cbopmyut IO. B. CoxouKxoro 
1 F(t, t, Oa. 
JIA (PYHKIWH or \ —e_,  MPOHHTerpxpoBaHHele 10 t Wt, M Hcnoub- 
\Cl=1 

3yeTca (bopmyuia (4). 

Sameuanue 1. Ec |u|=1, To saytpennui uurerpan B BbIPaxKeHHH 
HHTer pasia THna Temaakosa I pola MbI NMOHHMaeM Kak OcOO6bBIii. 

Sameuanue 2. Kapruny nopegenua uuterpasa (3), B3aToro no rpanue 
aes Tua A, MO?KHO WJIJIOCTpUpoBaTb Ha «aGcCoMOTHOH UeTBEpTbIAOCKOCTH» 
cM. puc. 1). 
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Teopema 4. Ecau F €y, mo unmeepaa muna Temaakosa I poda,,. 
6sAMoLU NO epanuye obszacmu D muna B, seanemca HEAHAAUMULECKOLI 
ynkyueti ene oOaacmu D, HenpepoleHou 60 ecem npocmpancmee (w, 2). 


Jloxa3zatTesbcTBO BbITeKaeT 43 TO- ie 

= AANUMUGY. 

ro (bakta, uTo noBexenne |u|, (w, z)€ Qynkyus 
€ D, ananornuHo NOBe eno | u| pH 


—[ajw|—dlzi|<1l ualw|+oaz|>1 


WW Heayanumuy. 
Henpeporn QyHkuur 


B cayyae oOnactu Tuna A. ; os 
Sameuanne 3. M3 nonyuenapix 

pesyJIbTaTOB BHHO, 4TO MHTerpai 

TemsakoBa BHe OGacTH D u Ha ee 

rpaHue Beer ceOs CoBepmieHHo HHa- , 


ye, YeM MHTerpasb! Maprinenim —- 
Boxnepa, Beprmana, Betiaa, Koropnie 
BeyT ceOd Tak Ke, Kak KJlaccwyec- Pueud 
KH wHTerpa Kom B cayyae ofHO- 
ro mepemenHoro (3—%), 

Onpegeneuue 3. Mp ckaxem, uTO perysapHad B o6mactu D dbyukuns 
MpHHawMeKUT Ksaccy hs, ecm 


27 


lim a dt\ de\ IF (ra (2) pe#®, ry (x) pe2—Y) 8dQ < 00. 
0 0 


4x2 
el 0 


JlemMa. J[ns# mozo umo6ol peeyaspnan @ o6aacmu D dyxKyua [ (w, 2) 
npunadsrencana Kaaccy hs, HeoOxodumo tu Oocmamo4no golnoAnenue YCaoeul: 

1) Ona noumu ecex (t,*) (6 Cmoicae naocKoli aebezosolt mepol) dyHKyus 
I (r1(t) U, f2(t) we") npunadaescum Kaaccy Hs 6 eOuXuUKOm Kpyze |u| <1; 

Ha eparuye D |f (w,z)|® cymmupyema. 

JlokasaTesIbcTBO OMMpaeTcs Ha W3BecTHyIO sJIeMMy @aTy MH Teopemy Pucca 
6.7 
" e NOMOULbIO 9TOH JIEMMbI JIePKO AOKASATb TeOPeMbI, aHaJIOrM4HbIe TeopeMam 
B. HW. Cumpuopa, ©. Pucca, TI. A. Wony6apunopor - Kounnon u H€KOTOPBIM 
ApyruM TeopeMaM O IpaHHYHbIX CBOHCTBaX aHaJIMTHYeCKHX (PYHKUMH oHOrO 
KOMIIJI€KCHOrO MepeMeHHoro (°,”). 

Teopema 5. Ecau peeyanpuaa @ o6nacmu D dynkyua f (w, 2) npedcma- 
6uma 6nympu D npu nomowu oOnoti us dopmya: 

1 ¢ ¢  F (ri (t)C, fo (4) Ce) ae 

f (@, 2) = Fa; \ de\ ds \ pis =e ee sr aa 


0 0 |C|=1 


(uameepan Temasnxoea | poda), ede F (w, z)=L [f]; 
oan Maas i i(Q—t) 

ce (1 — 92) F (r1 (2) e®®, ry (x) e'P—) dQ 

f (2,2) = ga\ dt \ ae Tp? — 2p cos (Q— ¢) 


2 
0 0 0 


(unmeepaa ITyaccona — Temaskoea I poda, ede pe’? =u, mo ona npedcma- 
6uUMa U nocpedcmeom Opyeot uz YKasaXnHelx dopmyn. Kaacc pynkyuu Les al 
npedcmasumelx amumu Ggopmysamu, coenadaem c KAaCcCOM MaKUX BS 2), OAA 
Komopolx F (ry (x) u, re (t) ue—**) € Hy 6 Kpyze |ul\<l nounu npu ces Me e 

JloKa3aTeJIbCTBO HCXOAMT H3 JIEMMbI HM W3 H3BeCTHOM TeopeMbl 1. M. Dux-~ 
TeHroibya (°). , . 

M3 Tteopembl 5 WM JI@CMMbI BbITeKaeT: 

Cue oe 1. Ecam B Teopeme 5 3aMeHHTb NOBTOPHbIe MHTerpasibl 
TPOWHbIMH, TO KJacc (pyHKUMH f (w,z) OyfeT coBMayaTb C KJlaCCOM TAaKUX 
obynkuui f (w, z), To F (w, z) hy. 


937 


Teopema 6. Ecau peeyaapuan 6 o6aacmu D dyxkyua F (w,z) npeo- 
<masuma eHympu D npu nomowu odnoti us popmyA: 


27 


1 oy 
4 GF (rat) G5 ra (ese. as 
0 


0 = {¢l=1 
(uxmeepaa Temasnkoea II poda), 


2m 


1 QT fe: A a Roe 
F (w, 2) = qa\ at | acl 1492 + 498 cos (A= 9) =" pe gQ 
0 


[1 + °? — 29 cos (Q — 9)]? 
0 


(unmeepan Ilyaccona —Temasnkosa Il poda), mo ona npedcmaeuma u Opyeot 
U3 yKasaHHelx dopmya. Kaace dynkyut, npedcmacumblx amumu dopmyaamu, 
coenadaem c Kaaccom makux F (w,z), amo F (ry (t) u, ro (t) ue) € Hy 6 Kpyee 
|u|<1 nouwmu npu ecex (t,t) 
V3 Teopembl 6 HM JIEMMbI BbITeKaeT: : 
CaencetBue 2. Ecau B Teopeme 6 3aMeHMTb NOBTOPHbIe MHTerpavibl TPOH- 
HBIMH, TO KJlacc (yuku F (w,z) OyweT copnayaTb C KaccoM fy. 


foe} co 
Teopema 7. Iycmo dan dyaxyuu F (w,2)= >) >} &mnw"2" oOsacmo 
m=0n=0 
D aeasemca o6nacmoto cxodumocmu Osolino2o cmenexHoeo pada. Toeda OaA 
mozo, umobet dynkyua (WwW, zZ)=F*(w,z) bona npedcmaeuma KaKkum-aubo 
noemopHolm uxNmeepanom Temaakoea Il poda, HeobOxodumo u Oocmamo4no, 
4mobbol psd 


5 Si dn in (4) (-)yimmeimt|? 


{=0 m=0 


CXOOUNCH noumu OAA 6cex (t, 7). 

JtokasaTeuIbcTBO OMMpaeTcH Ha Teopemy 6 HM Teopemy O MoBeseHuH KoadppH- 
IMeHTOB (yHKIMH KJlacca H, ofHoro Mepemenuoro (°). 

OTMeTHM, 4TO BCe MpeqOxKeHUA HacTosel paOoTb! MOxKHO pacipocTpa- 
HUTb Ha CJlyyall M KOMIMJIEKCHBIX MepeMeHHBIX. 

Bpipaxalo ruyOoKylo OmarogqapHoctTh mpod. A. A. TemuasaKxosy. 


MockoscKui o6sacTHolt memarornueckuit HHCTHTYT Ilocrynuso 
um. H. K. Kpyncxott SIS 


UMTHPOBAHHAA JIATEPATYPA 


1A. A. Temas 0B, M3s. AH CCCP, cep. matem., Ne 21, 89 (1957). 2 A. A. Tem- 
JIA K 0B, Yu. 3am. Mockosck. 06a. meq. uucr., 21, 7 (1954) 8 eC Sree Ook ales Gimeno 
Acta Math. Sinica, 7, 1 (1957). 4B. A. ®y kc, Teopua ananutuueckux byHkuHii MHOrHX 
KOMIVI€KCHBIX MepeMeHHbIX, M., 1948. ° S. Bergmann, Marem. c6opu., I (43), 6 (1936). 
$Y. UW. I pusaaos, Ipanuunpe cpolicrsa ananuTaueckux dyukuun, M., 1950. *7T7.M., 
Touay3un, Teomerpuyeckan Teopus dynkuuli KommmeKcuoro nepemeuuoro, M., 1952. 
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Joxuagn Akayemun nayx CCCP 
1958. Tom 120, Ne 5 


MATEMATHKA 
10. C. BOF {AHOB 


HEKOTOPbIE TIPH3HAKH OTCYTCTBHA 3AMKHYTbIX TPAEKTOPHH 
(IIpedcmaeaeno akxademuxom B. H. Cmupxoseim 13 XII 1957) 


1°, Hyoke yctTanaBuIMBaeTCA pa focTaTOUHbIX MpH3HaKOB Toro, YTO B 
HEKOTOPOH OOJIACTH MJIOCKOCTH OTCYTCTBYIOT 34MKHYTbI€E TpaeKTOPHK JHHaMH- 
YeCKOH CHCTeMbI, ONMCbIBAeMOH WaHHOH pUudPpepeHMasIbHOH CHCTeMOH C Henpe- 
PHIBHDIMH H [[BaKbI HeMpepbIBHO HppepeHUMpyeMbIMH MpaBbIMH UYaCTAMH. 
YkKa3aHHble MpH3HakH He COJepxaTcA B mpHsHake BeugzuKcona (('), crp. 142). 
OumM He culeqyioT HM M3 pHsHaka IlyanKape ((1), crp. 144), ecu B NocmeqHeM 
mpeqnouiaratb ToNorpapuyeckyio cHcTemy (HKCHpoBaHHon. 


2°. OCHOBHBI€ O6O3HAUeCHUMA. CHMBOJ == CuIeyeT NOHHMaTb Kak 
«HWKe O3HauaeT»; E? == ByMepHoe BeLIECTBCHHOC 9BKJIMJOBO MpOCTpaHCTBO; 
‘ 2 2\fo. pee 
X =orkppitoe moymnoxectBo E2; x==(x1, X_) EX; || x |] = (x7 + x2) etx a= 


== pellleCTBeCHHad BeKTOP-(PyHKUHA (P,(X), Po(x), OMpeweweHHad HW [Bak ][bl 
Tuddepenuupyemad jaa Bcex x € X; D==(dx/dt = p(x), x EX, t&(—ov, w)); 
Xp= MuoxectTBO ocobpix Touek D; V=orpaHwueHHoe noxMHoxKecTBO X; 
A= ymametp V; h=vTounad BepxHan rpaHwla WMaMeTpoB OKpyxXHOcTeH, BIV- 
CaHHbIxX B V; G==noymMHoxectTBo X; G’=G. Xp; 


k (x) = pi (x) Ops (x) / 0x1 + Pr (x) Pa (X) (Ops (x) / 0X2 — Apr (x) / 0x1) — 
— px (x) Ops (x) / Oxs5 
k(x; t) =2|k(x)| — tip (~) IP 
m (x) = p(x) 0(k(x)/|| p (x) ([8/Ox mp x EG’; 


A (x) =(0, |p (x)|!2/2(x)] pu & (x) £0; 
A (x) =(— 0,00) mpu k(x) = 0; 
E(G)=U_ U(x +4) (pa (x), Pir (*)); 


xEG’ tEGA(x) 
AAO cae ia he) ses -+ t (—pe (x), Pi (*))- 


xEG’ t G(—o,co 

3°. Onpeqe eH. yY==3aMKHyTAaA *KOpaHoBa KPHBas, ]-y = BHYTpeH- 
HocTh y (y oxBaTbiBaeT V) == (V C Jy). : 

(G auuxsauuno (D)) == (He cyulecTByeT 3aMKHyTOM TpaeKTOpHu D, vMetw- 
eli OOulue TOUKH c G), B 4acTHocTH (G [) Xp = 9); (G allaK suo (D) B 
cee) == (He cyWlecTByeT 3aMKHyTOH TpaeKTopHn D, pactosioxKeHHOH eVIWKOM 
B G); (G auuxanuHo (D) mo Apes K V) =(nHe cae 3aMKHYTOW 
KTopuu D, pacmosloxKeHHOH B IleJIMKOM WM OXBaTHIB : 
=O eee ronmentnt YB, 6, dD, G W=(ecm k(x, 2/h)>O0 ans 
peex x€G’, To G auuKksuuno (D) mo ornomenmo K V); B= (ecm k(x) 0 
quia Bcex x €G’ u &(G) VV, To G auksmuno (D) m0 OTHOWEHHIO K V); 
O = (ecm 4(G)N VV, TO G allukauuno (D) 10 OTHOLWeHHIO K V); D= 
(ecm k(x, 2/h) <0 ana Bcex x €V, TO V aunxamano (D) B ce6e); © = (ecm 
m(x) 0 mua Bcex x €G", TO G’ auuxmmuno (D) B cede). . 

Vv 


5°. IIpegnoxenusn Y,, B,, C,, “D,, C,. Mpegqnomenna 4° nerpyquo 
nepepecTH Ha reoMerpuueckuit A3bIK. Tak BOSHHKaIOT IpefoxKeHHA (COOTBeT- 
cTBeHHO) %,, By, Gy, Dy, Gy. Wi = (ecm B moOoH Touke G’ kpuBHsHa 
tpaextopuu D Ooubine 2/h, To G auuksmuHo (D) no oTHomeHnio KV); By = (ec 
Tpaektopuu D He umewr B G’ ToueK paciipsmMseHHa M eC MHOxKeCTBO §(G), 
OOpas0BaHHoe OTPe3sKaMH, COeNMHAIOUIMMA TOUKH G’ C WeHTpaMH KPHBK3HbI 
Tpaektopult D, mpoxoysmux uepes 3TH TOUKH, He MoKppiBaet V, TO G alluK- 
mauno (D) no ormomenvio K V); ©,=(ecaH MHoxecTBO 4(G), OOpas0BaHHoe 
HOPMaJIAMU K TpaekTOpuam D, mpoBeyeHHbIMH BO BCeX TOUKaX G’, He MOKPbI- 
Baer V, To G auuKsuuno (D) no orHowennio kK V); Dy=(ecmm VM Xp=O0 
WM KpHBu3Ha TpaekTopuu D, mpoxogaueh yepes mo6yo Touxy V, Menbule 2/h, 
to V auuxauugno (D) B cede); €,= (ecm HM OfHa “3 TpaekTopuh D, mpoxo- 
ysaujux uepes G’, He umeer B G’ cTallMOHapHbIX TOYeK KPHBH3HBI, TO G’ alluK- 
maunHo (D) B ce6e). 

6°. IIpegnoxenua Y,, B., ©, De, Ey. Mpegqnomenua W%,, Bi, Cy, 
D,, &,, a cueqopaTembHo u npegnoxmenna YW, B, ©, D, E Byrrexaror (coorser- 
CTBEHHO) 3 cyleyroulux TreoMeTpHyecKkHxX (akToB (/, == (3aMKHyTad TpaeKTOpHA 
cuctempl D); /,==(l,, oxBaTpiparomlad V); «l;x ==(KpuBu3sua /; B TouKxe x €/;), 
i= 1,2); M,=(ecam G’ D 1,, TO xlox <2/h xoTa Obl B OMHOH TouKe x EG’); 
%, = (ecm G’D /, u 1, He MMeeT TOUeK paCIpAMJIeHHA, TO KaxKjlad TOouKa V 
JI@KUT Ha OTPe3ke, COCAMHAIONIEM Kakyl0-HuOyfb TOUKy J, (| G’ c coorseT- 
CTByIOWleH TOUKOH 2BOOTHI J); Q,=(ecmm GOl,, To KaKyaa TouKa V 
J@%KUT Ha KakOH-HHOyab HOpMaun K /,); Dy = (ecmu VQ Xp =O UuU VDI, To 
“lx > 2/h qua Hexotoporo x€V); €,==-(ecm G’D1,, To xl,x pocTuraeT 
9KCTpeMyMa JIA HeKOTOpOrO x EG’). 

7°. Sameuauua. 1) W3 npeqnowenna 4° HeTpyqHO BbIBeCTH MIpH3Haku 
auuksmunoctH (D) o6actH G, ecm, HalpwmMep, fomycTuTb, 4uTo G orpaHn- 
4eHO KPMBbIMM, Kaxkjlat H3 KOTOpbIX COCTOMT JM60 TOMbKO H3 TOYeK BxOsa, 
JmM60 U3 ToueK BbIXOa. IlocueqHee GyeT 3aBeOMO BHINOJHEHO, eCJIM rpanuia 
G cocTouT W3 TwiayKNX 3aMKHYTbIX KPHBbIX, ABJIAIOUIMXCA KPWBbIMH G6e€3 KOH- 
TakTa. 2) J[Baxybl uddpepenunpyeMocTb p(x) UCHOUb3yeTCA JIMIIb B Mpewvo- 
*KeHHAX ©, (E,, Cy; B OCTAMbHbIX TpeOXKeHHAX MOCTATOYHO HelIpepbIBHO 
Mupepenunpyemoctu p(x). 3) Ecam B HeKOTOpBIX TouKax x€G’ k(x) =0, 
TO ycjoBue €(G) (|) V-4V sBasetca OCTaTOUHbIM JIA OTCyTCTBHA B G’ BBI- 
MyKJIbIX TpaekTopuh D, oxpatpiBarouux V (cp. B). 


Jlenuurpayckoe orjeirenne Tloctynuao 
Matematuyeckoro nucTuTyTa uM. B. A. Creknopa 10 XII 1957 
Axajlemuu Hayk CCCP 


LUUATHPOBAHHAS JIMTEPATYPA 


+B. B. Hemuukui, B. B. Crenauos, Kauecrsennaa Teopus pudpepenuuam- 
HbIX ypaBHeHHu, H3y. 2-e, M.—JI., 1949. 
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Hoxuayn Akayemun nayx CCCP 
1958. Tom 120, Ne 5 


MATEMATHKA 


M. M. BAMHBEPY u HU, B. WPAPHH 


ONEPATOP HEMbILLKOrO HW EPO NOTEHIHWAJ 
B TIPOCTPAHCTBAX OPJIHYUA 


(ITpedcmaeaeHo axademuxom C. JI. Co6oaesvim 7 IIT 1958) 


1. VUspectuo (*), yro mpu usyuennu HeMHeHHbIX HHTerpabHbIX ypaBHeHuli 
Tuna PamMepuireliva BaxkHyt!0 poJib urpaloT cBolicTBa onepatopa Hempmxoro h 
H ero NoTentnaua /. Ucceqopanue onepatopa / u ero noTeHiusa / B MpocrpaH- 
cTBax L?, HayaToe OJHUM 3 aBTopos (°), IPHBeO K OKOHYATEIbHBIM pesyuIbTa- 
TaM (*) 0 JelicTBHH, OrpaHH4eHHOCTH HM HelpepbIBHOCTH ONepaTopa A u NosBOmHIO 
YCTaHOBHTb HYyKHbIe WIA MpPHO%RKeHHA CBOMCTBa PyHKWMoHaa / B SITHX Mpo- 
cTpaucrBax (*). Buacrosulel pabore u3syyuaiorca onepatop fA u ero nNoTeHuMal f 
B OOOOULEHHBIX 10 SaHeny (°) mpocrpancTBax Opsmua (°°). B Teopeme | ycTaHaB- 
JIMBalOTCA HeEOOXOJMMbIe H MOcTaTOUHbIe yCJIOBHA eHcCTBHA oNepatopa ft u3 
KaKOro-JIHOO KJlacca HH MpocrpaHctBa Opsuya B Apyrue MoAOOHbIe MpocTpaH- 
cTBa WH KJaccbl. B Apyrux TeopeMax ycTaHaBJIHBalOTCA YCOBHA OrpaHHueH- 
HOCTH HM HelIPepbIBHOCTH ONepatopa A, a Take YCJIOBHA HeMPePbIBHOCTH HM CuJla- 
Ooi NowyHenpepbiBHocTH PyHKuHoHada f. Loka3aTesIbCTBO MpeO*KeHHH O Tek- 
CTBHH ONepaTopa A uchoub3yeT TeopeTHKOPYHKUMOHAIbHYIO KOHNCTPYKILHIO, 
OOoOmlalollly!0 KOHCTPYKIH10, IpHMeHeHHyIO MpH WOKasaTebcTBe Teopembl | 
ws (4°). 

OrMeTHM elle, YTO, XOTA paOoTa COBMeCTHaA, HO YaCTb pe3yJIbTaTOB MIpH- 
HajWIeXKUT OHOMY M3 aBTOPOB, a YacTb — JIpyromy. 

2. Ilyctb B — MHOxeCTBO B KOH€YHOMeCPHOM 92BKJIMAOBOM MpocTpaHcTBe 
KOHCUHOM MIM OecKOHeYHO seGeroBolt Mepbl; M(u) u M,(u) — mponsBoububle 
dyyxuuu lOura (cm. (°,°,1°)). 

Tloso2xumM 


d=sup{u:u€[0,00), M(u)<co}, d,=sup{u:u€[0, 00), M,(u)< ov}. 


U3 ompeyenenua yuku IOnra cuenyet, uto O<d,d,<oo. Hycrb sBemle- 
CTBeHHad (pyHKUMaA g(u,x) ompesemeHa Ha TOMOJOrHYeCKOM MpPOH3BeeHHH 
[—oo, too] « B, npuyem g(u, x) MoxeT NpHHuMaTb HW OeCKOHeYHbIe 3HayeHHs. 
Mobi mpeanomaraem, uTo g(u, x) uaMepuma Ha B no x MpH KaxKLOM (PUKCHpO- 
BaHHOM u€(—oo, +oo) HM HenpepbiBHa Ha (—oo, -++oo) NO uw NouTH pH 
KaxK]OM (PHKCHpOBaHHOM x € B. 

JIA MIpOWSBOJIbHBIX MOJOKUTCbHBIX A, »p, VM xX EB mom0KUM: 


Ey (A, Ue, 9) == is ki © elle d>, My [ul g (u, x) ‘| = vM (A | u ID} 
F (x2, ») <foup (u| g(a, x) |: w€ Bx sp,» U (0}), 


rae <—d, d) =[—d, d] npu M (d)< cou (—d, dy = (—d, d) pu M (d) =o. 
Ormetum culeqyromlve cBolictBa dyHkunn F (x;A,p,%), KOTOpPbIe MCIOJIb3y- 
10TCA IPH MOKazaTeMbCTBe TeopeMbl |. 
1°. Dynxkuua F (x; 4, w, v) H8MepuyMa NO X Mp (PUKCHPOBAHHbIXx aaa 
2°. IIpu cbuKcHpoBaHHbix xX, A, p OHa He BOspacTaeT M10 ¥. 
3°. TIpu duxcupopannbix x, », ¥Y OHa He BOspacTaeT 10 A. 
4°. TIpu cbukcupopaHHbix x, 4, v Oa He yObIBaeT NO p. 
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3. Pacemorpum onepatop Hemsmxkoro A: hu = g (u(x), x). Myctp L” = 
= 1" (B) u L“ = L” (B) — npocrpanctsa Opsnua, nopoxKqeHHble (byHKUMAMA 
}Oura M(u) u, coorserctsenno, M,(u). Kak uspectuo (cm. (8), crp. 100, H 


(°)), mpocrpaHcTBo L™ cocrour u3 Bcex H3MepuMbIX Ha B dpyHKunl u(x), WA 
KOTOPBIX 


| M [k | u(x)|] dx <oo, (1) 


B 


rye k — HeKOTOPOe MOMOXRKUTeMbHOe YNCIO, CBOE WIA KaKLOU PyHKUMM wu (x). 
Pynkunn u(x), YAOBeTBopsloutMe HepaBencTBy (1) mpH R=1, oOpasytoT 
Knace Ly. Pyukuuu u(x), yoBleTBopsiollive HepapenctBy (1) mpu st060M k, 
o6pasylor rogmpoctpancrso Ly, mpocrpaHcTBa L™ (41) (cm. rakxxe (°)). Tpo- 


ctpanctso L%, mpeycTaBsiaeT WHTepec JIMLUb B Cyyae d=oo, Tak Kak IIpH 
d< oo OHO COJepxXKHT TObKO HyweBoH 2uIeMeHT. Bpugy sToro sBclosy, rye 


peub Oyyzer uATH O Jelicrsuu onepatopa h us Li, B HeKOTOpbIii Ksacc WJ 
MpoctpaHcTBo, Mbl GyyzeM MpesnosaratTb, TO d = oo. 

Mpr cKaxkeM, uTO ONepaTOpA WencTByeT U3 (is Ln, 11) Bae 
Lm, L’u,), ecm On jelictByeT M3 Kakoro-mH60 Kylacca, yKa3aHHOrO B MepBolt 
CKOOKe, B KaKOli-mu60 Kacc, YKa3aHHbili BO BTOpOH CKOOKe. 

Cnenyroujee mpelioxkeHHe ycTaHaBJIMBaeT XapaKTepHCTHyeCKOe CBOHCTBO 


(byHKUMM g (u, x), NOpoxaiomleH onepatop fA u3 (ee fae (iar by tie 
(yr ay 
Teopema 1. JIza moeo «mobo h deticmeosaa us (gs Te ppuelv aia leas 


Ls Dans HeOOxXOOUMO U COCMAMO4LHO, 4MOObL COOMEEMCMEEHHO EbLINOAHAAUCS 
YCAOBUA, YKABAHHbLIE 6 CAeOYroWell mab AuYe: 


x 
LM, Lm, LM, 
U3 


Jlan atobo2e0 % Hatidymca 
makue u% uv, 4mo 


F(x; yw, WEL y, 


aa awbo2e0 x Hatidemca 
makoe vy, “mo 
JB (Sax Oks als 9) éLy, 


Alan aobolx k u we Hati- 
Oemca makoe v, “mo 


Fed wv) EL 


HatiOymca makue wp uy, 


HatiOemca maxkoe v, “mo 


Alaa atoboeo . Hatidemca 


Loa 4mo 
le (Ge tl. U, vy ELy, 


makoe v, 4mo 


(oe ele vy) E Ly, 11668, Ale (0h. vy ELy, 


Hatioymca makue i, v. 
La uv, “mo 
OG Ue) G Ly, 


HatiOymca makue i u y, 
4mo 
F(x; 2, 1, v) €Ly, 


an ato6oeo w Hatidymcs | 
makue K uv, 4mo 
F (x; , U» v) é Lm, 


Ilycrb % —cemelictso usmepumprx Ha B (byHKunl, OOmazatoulee cuepyto- 
I{MM CBOHCTBOM: ecvIM u(x) X¥ uw ngMepumaa Ha B cbyHKuuA v(x) yOBsJIeTBO- 
paeT ycnoputo |v(x)|<|u(x)| mourn Betoqy, To nu v(x)€ 2%. Wpumepamu 
TaKHX Ce€MeHCTB MOLyT CJIy2XKUTb bay Lo bow 

Teopema 2. IIycme d<.oo. Toeda Ora moeo, umobol onepamop h Oeti- 
cmeogan us L™ @ ®, Oocmamouno, a ecau L™ cocmoum u3 mex oKce Qynkuull, 
umo u L™, mo u HeoOxoOUMO BbINOAHEHUe CAedytOLe2d YCAOBUA: 


sup | g (uw, x)|= a(x) EX 
[ula 
OAA M06020 HEOMPUUAMEAGHOO &. 
OrTmeTuM elle culeqyroilee Mpesorx*KeHne. 
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Teopema 3. IIycmp d=o u dy<.oo. Toeda Onn moeo, umoboel one~ 
pamop h Oeticmeoeaa u3 KaKOe0-Aubo KaAacca Be Lau, L%, @ L”",neo6xo0umo,. 
a ecau L™ cocmoum us mex oe dynKyuti, umo u L™, mo u Oocmamouno 
BbinoAHeHue CAeOYIOWWe2Od YCAOBUA: CYyLWecmeyem Nnocmos”KHaA C maKkas, umo 
noumu npu ecex xEB jg(u,x)|<C dna u€(—ow, +00). 

JlanHad Teopema oOo6mlaeT Mpediomwenne u3 (*) O elcTBHH ONepatopa hk 
Wee Bel 

4. B (°) Oplio onyOmMKOBaHO HeOOxofNMOe HM OCTaTOUHOe ycuIoBue jeli- 
CTBUA OMepatopa A uz Ksacca L? B kmacc L” B Bue HeKOTOpOrO HepaBeHCTBA 
naa dbynKuun g(u, x). [logo6upie ycoBua MosyuatoTca u3 Teopembt | un AIHA 
OOOOILeHHBIX TIpocTpaHcTB Opvmua. IIpupeygem Ba TakHx mpesoxwenna. To- 
noxum My*(v)=sup{u:u>0, M,(u)<v}, v>0. My" (v) — Hey6prpaio- 
wad HW HenpepbiBHan (yHKUHA Ha [0, oo). 

Teopema 4. J[nzs mozo umo6ol onepamop h Oeticmeoeaa us ieee wea 
HeoOxoOUMO U OOCMAMO4LHO BbINOAHENUe CACOYHOWMe2O YCAOBUSA: KADICOOMY NOAO- 
WCUMEAHOMY “UUCAY  CcoomBemcmeytom: GYHKYUA ay (x) E& L™ wu noaoocumearo~ 
Hole 4UCAA % U PB, mMaKue, 4MO 


|g (u, x) | <a (x) + M7 [8M (A] 4) 


Oana ecex x€B, 4u€é¢—d,d>. 

Tosopsar (°), uro d@yHKuna M, (uw) yqoBnerBopset A,-ycuioputo, ecu dy = 00: 
u M,(2u)<CM,(u) npu u>u,>0, rae C =const. B jatbHeliem, Korqa 
peub OyyeT usta o Ay,-ycoBHH, Mbl OyeM TpemnowaraTb uUy=O0, ecm. 
mies J3.=2-e0. 

Teopema 5. J[za mozo umo6e onepamop h deticmeoean uz Ly 6 Lo, 
nHeobxodumo, a ecau M,(u) yooeremeopsem As-ycaoeuio, mo u docmamouno, 
umobol Oran ecex xB, u€<—d,d> eolnoAHAAOCe Hepabencméo 


| g(u, x)|<a(x) + My" [OM (ju |], (2) 


2de a(x)ELy,, 0>0. 
JlanHaa Teopema o606ulaeT mpeqorwKenve u3 (3) O JeHcTBHM OmepaTopa fy 


v3 L” Bp L™, xorga py<_ oo. IIpeaqowenna, anasoruuHbie TeopeMaM a aon 
MMeIOT MeCTO MH B Jpyrux culyyanx Teopempbl |. 

3ameuauHne. Ecmu B Teopeme 5 3aMeHHTb HepaBeHcTBO (2) HepaBeH- 
CTBOM 


| g (u, x) |< max {a(x), Mi? [6M ()u|)]}, 


TO He HYKHa oropopKa o A,-ycroBun Jia pyHKuwn M, (uw). 
5. Paccmorpum Tenepb Bompoc 06 OrpaHM¥eHHOCTH WM HeIpepbIBHOCTH ole~ 


paropa A (cp. (7*)). 

Teopema 6. Ecau onepamop h deticmeyem us Z 6 L™:, ede Z coena- 
Oaem C KAKUM-AUOO U3 KAACCOB: L“, Lu, Ly, mo on oepanuuen na S, ede 
S cognadaem c L™ npu Z=L™, c eduausnoim wapom || u||m <1 npocmpan- 
cmea L™ npu Z=Ly, c wapom D= (u(x): |lulla = A>} npu Z =Lin 
(A —4ucao, dueypupyiowwee @ meopeme | @ cayuae Oeticmeus onepamopa hus 
peters); 

Teopema 7. Ecau onepamop h deticmeyem us L™ 6 Lig, ual Mee Le 


Lit,, MO ON Henpepoleen. 
Ormetum, uTO UMeeT MeCTO M cuemylollee mpesmoxeHne: ec onepatop h 
M x 
yelicrsyeT #3 HeKOTOporo wlapa mpoctpanctBa L” B L’y,, TO OH HempepbiBen 
B Kako BHYTpeHHel TOUKe 9TOrO apa. 
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6. Tlycrp onepatop fA gelicrayer u3 L™ p L™, rye M(u) u M, (u) — Baa- 
‘MMHO JOMOJHUTebHbIe (yHKuuA FOura (cm. (°) u (8), crp. 99). Tak xe, KaK 
B (*), paccmoTpuM yHKIWMOHaJ 


ju) =\dy \ geo) dv, (3) 


‘OTHOCHTEJIbBHO KOTOPOrO CIIpaBeJVJIMBbI CJIEWYtOMWlWe pe VIO7KeHHA. 


Teopema 8. Ecau onepamop h deticmeyem us L™ e L™, mo qynKyuo- 
Han [(u) yooersemeopsem ycaoeuio Jluniuuya 6 awbom wape npocmpaxn- 
cmea L™. 

Teopema 9. Ecau onepamop h deticmeyem us L“ @ L™, mo on aeaaemca 
epaduenmom gynxyuonana (3): grad f(u)=hu, m. e. f —nomenyuaar one- 
pamopa h. 

AnasIOoruuHble pe IoxKeHHA HMeIOT MeCTO Jin (pyHKuMoHasa f (uw), Korya 
onepatop A pelicrsyer u3 Ly nan Ly BL”. 

7. Hempeppipuoctb (pyHKWMoHaa (3) HCHOb3yeTCA, KOra Bapwal\MOHHbIM 
MeToyOM (1) oKa3bIBaeTCA CYILeCTBOBaHHe COOCTBeHHbIX (yHKUMH OnepaTopa 
Tammepuitetua [ = AA usm pemenni ypapnenni Tu=u, rye A— smuetupii 
MHTerpaIbHbIi onepatop. IIpu stom mpuxogyuTca Tpe6oBaTb, uToObl A Obit 


BIOJIHe HempepbIBHBIM omepatopom u3 L”* nan L%, B L™. Ecatm, ognako, yuK- 
wuona f (uw) ca6o MouyHeNpepbIBeH, TO IIpH MoKa3aTeJIbCTBe CYILeCTBOBaHHA 
coOCTBeHHBIX (pyHKUMH onepaTopa I’ wm pewieHul ypaBHenua Tu =u MmoxHO 
OTKA3aTbCA OT TpeOOBaHHA NOJIHOM HeMpepbIBHOCTH onepaTopa A, 3aMeHHB 3TO 
TpeOoBaHveM OrpaHuyeHHocTH onepatopa A. BBuyy 2xTOrTO BayKHO YCTaHOBUTb 
YCJIOBUA CcwIa6ol nNosyHempepbiBHOcTH (byHKWHOHaIa (3). [IpuBenemM OHO Takoe 
mpeIoxKeHne. 

Teopema 10. ITycmo dynxkyua g(u, x), nopookdaujaa onepamop h us 
Neil) er ier Lig, Aeasemcn neyOoiearowuer (Heseospacmarouyeti) no u noumu 
npu Kaxcdom qbukcupoeannom x€B. Toeda gyxKyuonaa f (u), onpederennotti 


pasexcmeom (3), cnrabo noaynenpepoleen CHUusYy (CeepxYy) 6 ise 

8. B 3aKsoueHHe OTMeETUM, UTO MpeWORKeHHA, YCTAHOBJICHHbIe B HacTos- 
mel paOote, WyTeM HCHOb30BaHuA TOMOMOrHYeCKHX WIM BapHallMOHHbIX MeTO- 
OB IPHBOAAT K HOBbIM IIpH3HaKaM CYIeCTBOBaHHA Kak COOCTBeHHBIX (pyHKIMH 
onepatopa I’, tak uw peweHuii ypapHenua Tu = wu. 


Mockosckuit o6macTHol mefarormuecKkuil HHCTHTYT Ilocrynusio 
um. H. K. Kpynexon 7 Il 1958 
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Aoxnaye Akagqemun wayr CCCP 
1958. Tom 120, Ne 5 


MATEMATHKA 


M. J. JOJIbBEPr 


O PASJIOWKKEHHH NOSHTHBHOFO AAPA B BYJIMHEMHbIN PAL 
(ITpedcmaeaeno axademuxom C. H. Beprumetinom 6 II 1958) 


ITIpeqMetoM HacTOAMeH 3aMeTKH ABJIAeTCH HeKoTOpoe OGOGUIeHHe TeOpeMbI 
Mepcepa 0 pa3JIOXxKeHHH MO3HTHBHOTO Apa B OWJIMHeMHbI pan. 

Ilyctb K (x, S) — HempepbIBHOe, CHMMeTpH4uecKoe HM MO3HTHBHOe Apo, 3a- 
WaHHoe B KBaflpaTe A<x, S<b. Paccmorpum tynkuun orpakwueHHO BapHa- 
MH p;(x), 3afaHHble Ha uHTepBasile <a,b>, uM onpememuM no HuM cbyHKWMH 
@; (x) uw uuCNa az;: 

a 
©; (x) =\K (x, 8) dpr(s), ay =). (x) dp;(x). 


a a 


TlocmeqopaTembHocTh (dbyHkuni {p;(x)} G6yqeM Ha3biBaTb NOC ae oBa- 
Te€JIbHOCTbIO CBA3EH, ECM OTMUHbI OT HYIA OnpememuTemM 


An= | @z;\ij=1» et ee re 


HerpyHo 20Ka3aTb,YTO CCJIM ALPO ABJIACTCA BbIPOXKCHHbIM, TO MOCJIeLOBAaTeJIb - 
HOCTb CBA3eH OyeT COCTOATb M3 KOHeYHOrO YMCA (PyHKUMH, a Takxe, TO 
Jia sOOOrO HeBbIPOXKeHHOrO Apa BCerfa MOXKHO NOCTPOUTh OeckoHe4Hy1o 
nMocuIeOBaTeJIbHOCTb cBaA3eH. B ambHeliiem Mbl OyeM paCCMaTpHBaTb JIMLUIb 
OeCKOHEYHbIe MOCeOBATeJIbHOCTH CBA3CH, TAK KaK WIA BbIPOXMeHHIX Aep 
MOsIYeHHbIe HaMH pe3yJIbTaTbl TPMBMAJIbHE!. 

Ilo sagpy K (x, Ss) M MocweqoBaTebHOCTH cBA3eH MocrpouM Appa Ry, (x, 8), 
ompelemaemMble PaBeHCTBaMH: 


KG (CGsaS) am Ca (oo) eee alo) 
reat ‘ , enor (1) 


n 


R, (%; 8) = K (x, 8), Rn (%, 8) = 
®,,(s) 


V3 romwmectBa CubBectpa, MpHMeHeHHOrO K ONIpeevIMTeIAM, BXOJALIMM B 
(1), caenyeT peKyppeHTHOe COOTHOLIeHHe 


b b 
| Ruwa (¥0f) dpplt) | Rn—y (5+) dPa(t) 
Rn (X, 8) = Rn (x, 8) —* 2 


(2) 
R yy (%18) EPpy (*) App (5) 


oe er Oe 
Qed 


[Ip MOMOMIM KOTOPOTO, NpHMeHAA WHAYKUMIO, JIerKO MOKa3aTb MO3ATHBHOCTb 
anep Rn(x,s). SameTuM TakxKe, 4TO H3 paBeHCTBa (1) caeqyeT COOTHOIMeHHe 


b 
\ Ru (x, 8) dpe(s) = 0, eT OL ane Oe 


lia MpousBoubHOH MoceLOBaTebHOCTH cBs3eH cmpaBewyMBa Cieqyioulan 
Teopema. 
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Teopema 1. Cummempuueckoe, nosumuenoe u Henpepolenoe sdpo K (x, s) 
npedcmasumo OusunetiHolm pAOOM 


oO 
\ 


b 
R ;_4 (%5t) dp; (2) \ R;_, (St) 4p; () 


aca 


Kilts) = R (x, 5) =F 


(3) 


~ 


=1 


b 
| Reg (#15) dp; (x) dp; (s) 


aut 


pasHomepHO CXOOAWUMCA NO Oeym nepemeHHolm. ITpu amom R(x, s) aeanemca 
makoce CUMMeEMpPU4eCKUM, NOSUMUBHELM U HenpepoleHolm AOPOM U Umeton 
mecmo pasencmea 


> 


\ R(x, 8) dpi (s) = 0, Pasion, wh (4) 


YkaxKeM OCHOBHbIe 23TAalbl JoKasaTesbcTBa. 13 no3HTHBHOCTH Apa UH pekyp- 
peHTHOTO CcooTHOWeHHA (2) cuekyer, 4TO 


0 < Rn (x, x) < Ria (x, x); 


93TO IIPHBOAUT K CXOAMMOCTH MocexoBaTesbHocTH Rp(x, s) Ipu x = s. 13 Toro xe 
Pe€KyppeHTHOFO COOTHOWEHHA JIErKO NOJYYHTb HepaBeHCTBa, OKa3bIBaloMHe 
CXOJMMOCTb pacCMaTpHBaeMOl NOceLOBaTeJIbHOCTH (PyHKUWHH BO BCeM KBajlpate. 
Stu %Ke HepaBencTBa yOe*KLaloT B TOM, YTO NocMesoBaTeMbHOCTh {Rn(x, s)} 
OyeT paBHOMePHO CXOANTLCA B KBallpaTe, ECM OHA PaBHOMePHO CXOAHTCA Ha 
JMaroHasu KBajlpata. 

Tak Kak dyukuun R,(x, x) O6pa3yIOT MOHOTOHHO yObIBaIolly!o NoceoBa- 
T@JIbHOCTb HeNpepbIBHBIX (PyHKUHH, TO, B CHuly TeopeMb! J[MHH, JIA JOKa3aTesb- 
CTBa PaBHOMePpHOM CXOJMMOCTH JOCTATOUHO OKa3aTb HEMPepbIBHOCTh Mpejlesb- 
HOH (PyHKWMH. 

Iipu nomomu nocmeqoBaTebHOTO IipHMeHeHHA COOTHOMIeHHA (2) npeycTaB- 
Jisem aqpo K(x, s) cyMMoH JByX NO3HTHBHBIX AJep, OHO 43 KOTOPHIX R, (x, S), 
HW JIOKa3bIBaeM, TO, eCJIH NOSHTHBHOe HeMpepbIBHOe APO PaBHO CYMMe 3aBHCsA- 
IHX OT N MO3HTHBHbIX HeMPepPbIBHbIX AJep, MMEIOMLHX Npeebl, TO NpesembHbIE 
sjlpa STUX NOCMeLOBaTebHOCTeH Tak2Ke HelipepbiBHbI. [lepeuuceHHbie yTBepx- 
JeCHHA WOKAa3bIBalOT PaBHOMePHYIO CXOJMMOCTD psa (3) H yKa3aHHbIe B Teopeme 
cBpolicTBa dbyHKunu R (x, s). 

V3 Teopempi 1 HenocpedcTBeHHO CJleqyeT TeopeMa O Pa3JIOXKeCHHH MOSHTHB- 
Horo Apa Mo yHaMentaibubIM (PyHKIUMAM Harpy2XeHHOrO HHTerpasbHOroO 
ypaBHeHHA C NMpOw3BObHOH dyHKWHeH pacnpeslejeHna *. 

JlelicTBHTeIbHO, MycTb o(t)—(byHkMA orpanWueHHoH Bapvaun u {A;} u 
{gz (x)} — COOTBeTCTBeHHO, COBOKYNHOCTH BCeX XapakTepHcTHueCKHX HCE H 
(PYHWAMeHTaJIbHbIX (PYHKIMH MHTerpaJIbHOrTO ypaBHeHHA 


9 (x) => K(x, t)e(é)de(Z), (5) 


mpHuem (PyHKUMH ©; (x) BbIOpaHbl TaK, uTO 
b 


la Wed w= | 


a 


Ecum B BbiIpaxkeHuu (3) NosoxKUTS 


0, ix], 
sign Mints ie 


pi (x) =\ee(t) do), (6) 


a 


* OTOT pesybTaT BepBbie Noyun M. TI. Kpeitu (1), HCXOA# H3 Apyrux cooOpaxennit. 
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TO HeMOcpeACTBeHHO Tomyyaem TpeGyemoe pa3sviox%enne 


lca SSR Carey 
i=l ' 


MoxkHo JoKasaTb, uTo cbynkuns R (x, s), BXoLAMAA B MOCeLHee BbIpParKeHne, 
TaKOBa, UTO 
Db 


| R® (x, £) ds (£) = 0. 


_Takum o6pasom, R(x, s) =0, ecau o (t) — MoHoTOHHas cbyHKINA u M0 Kpaii- 
Ae Mepe OHO H3 4NCeN X, S MPHHAaNexUT MHOXECTBY TOYeK pocTa PyHKUHU 
a(t). 

TloceqoBaTebHOCTb CBAsei OyeM HasbIBaTh NOM HOM Ha MHO XE 
cT Be E, ecu BHe STOFO MHOecTBa dp; (x)=0 (i= 1, 2,...) u ecu 1106aa Hempe- 
pbiBHad dyHKuuA f(x), YOBJUeTBOpAIOWMad ycnOBHAM 


b 


PAA) = 0910 12,0, 


a 


TOXKMECTBEHHO PaBHa Hywlo Ha LE. 

Ilyeth R(x, s) — ocraTouHad PyHKUNA, OTBeYaIONaA NoHOH Ha E nocnejo- 
BaTeJIbHOCTH CBA3eH, MH NycTb o(f) — NpoM3BOJIbHaHd MOHOTOHHaA (PyHKUHA, 
y KOTOpoH MHOxecTBO TOYeK pocta coBnayaeTc EF. 

Mb! JoKa3piBaeM, YTO ecu R*(x, S) ABIAETCA OCTATOUHON PyHKUHeH, BXOIA- 
uleH B pa3sylomwKeHHe Apa No PyHJaMeHTaJbHBIM PyYHKUMAM ypaBHeHHaA (5), TO 


REALS) rei RAK 1S); 


TlomyyeHHoe paBeHCTBO NpHBOAMT K TeopeMam: 

TeopeMa 2. Ocmamounoe dynkuyuuu, omeeraroujue O6yYM PA3ZALULUHOLM 
NOCACOOBAMECALHOCMAM CEAZELL, NOAHLIM HA OOHOM LL Mom oe MHODCeECMée, CoBNa- 
Oatom. 

Teopema 3. Ocmamounaan dynKyuA, bXOORLUGA 6 pasnooKenue Cummem- 
pu4eckoe2d, NOBUMUBHOZO U HeNpepolenoeo AOpa no GbyHOameNHMaNbHoIM PYHKYUAM 
HACPYICEHHOZO UNME?PANbHO2O YPABHEHUA C MOHOMOHHOLU GbynKuuelt pacnpede- 
ANeHUA, HE 3aeuCUM OM Buda MYyHKYUU pacnpedeneHUA U OOHOC3HAXUHO ONpedeanemca 
mnoncecmeom ee mo4eK pocma. 

Jina mpu61MxeHHOrO pellleHHA HeKOTOPBIX 3aflau CYIIeCTBEHHO YKa3aTb 
TaKY!O MOCMeOBATebHOCTh CBA3Ze€H, KOTOPaH MpuBodHNa Obl K Habyuleli 
(B ompeqeeHHOM HHXKe CMbICe) CxOAHMOCTH psAza (3). 

C 9sTo Wesbio UCNOb3yeM ykKa3aHHble B (7) HeOOxoANMble HM AOCTATOUHBIe 
YCJIOBHA, KOTOPHIM JOJXKHbI YIOBIETBOPATH NepBble nN (PyHKWHH NOCeOBaTeb- 
HOCTH CBA3eH JIA TOrO, YTOOb] MAKCHMYM HuHTerpasa 


( Rn (8) dQ (x) dQ (5) (7) 


QUu—ad> 
Qe 


Obl MuHuMaseH. Ucnoub3ya Teopemy Kypauta (*) 0 MHHH-MaKkCHMaJIbHBIxX 
CBOHCTBaX COOCTBCHHBIX 3HaveHHH, HETPYAHO NoKasaTb, YTO CBA3H, NOCTPOeH- 
HbIe No MpaBusy (6), ABAIOTCA HCKOMBIMH, O/HaKO MbI NoKa3aJIH, UTO, HapsALy 
C YIOMAHYTHIMH CBA3AMH,CYUeCTBYIOT TakK2%Ke [pyre CBASH, pellarouMe NOcTaB- 
jleHuylo safauy. U3 caenanHoro 3aMeyaHus Cylefyer, YTO pas/owKenHe Apa No 
cbyHaMenTabHbIM (pyHKUMAM HHTerpasbHOTO ypaBHeHMA ABAAeTCA, B ONpeye- 
JICHHOM CMBICIe, HaWJIyYIMM, TaK KaK MaKCHMyMbI KBapaTHyHbIx (PopM Bsa 
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(7), MOCTPOeHHbIX Ha pasHOCTH spa HM YacTHbIX CyMM psa (3), Oy YT MHHMMaJIbHbI 
mpu 160m n (n=1, 2,...). 

Ilyctb agqpo K(x,s) Oynet syHkunet [puna yudpepenuuatbHoro omepa- 
Topa Lon Mp HeKOTOPbIX IITyPMOBbIX rpaHH4uHbIx ycuoBHAx. ByyemM CuuTaTb, 
YTO MOCJI@OBATeJIbHOCTh CBxA3eH MouHa Ha MHoxecTBe FE, COCTOAULeEM H3 KO- 
HeuwHoro 4vcia MHTepBaoB. Ec WHTepBaJIbl <%p, Br> MOMOJIHAIOT MHOKECTBO 
E jo wureppana <a,b>, To ocTaTouHad (PyHKIMA OJHO3Ha4HO oOllpeqemneTca 
culeyionjeH Teopemoi. 

Teopema 4*. a) [pu x u s, npunadaenaumux unmepeany <x, Br>, 
R(x, s) sganemca dynkyuei pura Ougqbeperyuanrenoeo onepamopa Lon Ha 
amom unmepeane. Ha KoHye paccmampueaemoeo uAMepeana, coenadarowem C 
epanuyell unmepeaaa ar, Bro, R(x, s) yOoeremeopsem mem oe epanu4Holm 
ycaosusm, umo u K(x,8); Ha KOMYe UNMepEeaAa ay, Br», ABAAIOWEMCA BHYM- 
pexnnett moukoli uxmepeana <a, b>, dynkyun R(x,s) u ece ee npousecdnole 
no x 00 (n—1)-20 nopsAOKa BKAWOUUMeNOHO paBHol HY AIO. 

6) R(x, s)=0, ecau OOHa U3 mo4uveK x, S NpuHadAeHuM UNMEepEaAY 
<oér, Bao, @ Opyean neotum ene amoeo UNMepseana, a maKoce, ecAu OOHA U3 
moveK xX, S npunadrencum E. 

B 3akuloyueHve OTMeTHM, 4TO NOJIySeHHbIe HaMM B XoOfe MOKa3aTebCTBAa 
TeOpeMbI 2 JOCTaTOUHbIe YCJIOBHA CXOXMMOCTH OnIMHeEHHOrO pxAja K AApy MoryT 
ObITh CyMleCTBeHHO ocma6ueHbI. (B padote M. I. Kpettna (*) yka3aHbI B BeCb- 
Ma oOOujeH MocTaHoBKe HeoOxoJuMble MW OCTaTOYHbIe YCIOBAA TakKOro pa3soxKe- 
HUA.) 


Tloctynusto 
6 II 1958 


UWUTMPOBAHHAA JIMTEPATYPA 


M. T. Kpeuu, C6Oopn., nocBauen. mamata axag. JI. A. Tpape, M— _JI., 1940. 
2M. 7. Loap6epr, 3an. Matem. orf. bu3.-MaTeM. (bak. u XapbKOBCK. MaTeM. o6ur., 25, 
cep. 4 (1957). °?P. Kypant, TZ. Tuap6eprt, Merogp mMarematuyeckoli pu3uxu, 1, 
1951. *M. O. Hoapn6epr, AH, 85, Ne 1 (1952). 4.5 M. I. Kpeaiu, Yxp. mateo. 


»xypH., Ne 4 (1949). 


* B oMHOM “acTHOM C/ly4ae aHaJIOrMuHI pesybTaT Obit HaMH NOJyueH PaHbile B CBA3H 
C H3yYeCHHeM pacnpexeNeHHA COOCTBEHHBIX 3HayeHHit ANddbepeHuMabHOrO onepaTopa ¢ MavIbIM 
KOapPUUHeHTOM pH cTapmwe MpousBoAHOL (4). 
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Woxnags Akawemun nayrx CCCP 
1958. Tom 120, M5 


MATEMATHKA 


B. Jj. EPOXHH 


* 


OB ACHMIITOTHKE ¢«-3HTPONHH AHAJIVTHYECKHX ®YHKWMH 


(ITpedcmaeaeno axademuxom A. H. Koamoeopoesim 27 I 1958) 


1. {lyctb K —KOHTHHyyM Ha MIOCKOCTH KOMIMJIeKCHOTO TepeMeHHoroO Z ui 


G — o6nactb, coxepxamaa K. O6osnayim yepes AG HOpMHpoBaHHoe mpocTpaH- 

CTBO, TOUKAMH KOTOPOTO ABMAIOTCA Bce (byHKunH f (2), OMHOSHAYHbIe WM aHaJn- 

THyeckHe B OOsacTH G, H 3a Hopmy ||f || mpHHat max |/ (z)|. Ecau eme dukcn- 
z6K 


popaTb KoHcTauty M> 0, to B mpocrpancTBe A6 BbIyenseTCA KOMMAKT AG(M), 
cocToAlMH v3 Bcex dyHkuuh f(z), Qua KotToppix sup |f(z)| <M. Kak 
ZEG 


odpuHo, H.(F) o6o3HauaeT e-3HTpomuio KoMMakTa F. Hac untepecyeT s3ajaya 
aCHMITOTHKU Tip e—>O Bemuuunp H.(AG(M)). Orser stot sanaun He 3aBH- 
CHT OT TOrO, KaKOH TOUHBIM CMbIC vIn cuMBoula H, Mbl BbIOepeM M3 BCeX, 
mpHfaHHpix emy A. H. Kosmoropospm (1), a Take A. T. Burywknnpim (?). 
MoxHo cuntaTb, Hanpumep, uro H, = log V., rae VN. — YHCO TOURK MHHMMAJIb- 
HOH s-ceTH KOMMakTa*. 

Tlocuie Nepporo B 3TOM Hanparvienuu pesyabtata A. H. Konmoropoga (’): 


0 <n (K/G)<H. (AE (M)) (log F) <2 (K/G)<+00%* 
€CTeECTBEHHO BOSHUK EONpPOC: B KaKUX CJIYYaAX CYHIECTBYeT TIpe edi 


lim H.(AK (M)) (log =) ; 
e+ 0 
WM Kak ero HalTH. . 

Hexoropbie YacTHble pe3yJIbTAaTbI B PaccMaTPHBaeMOl 3afaye Obi HeLaBHO 
nomyyenpt A. I. Burymikunpm (*). Ot pesymptatpr A. T. Buryuiknna nou- 
HOCTbIO CofepKaTcA B COObUIaeMbIX 3ecb Teopemax 1, 2 u 3. 

2. Jlanee KkontTuHyym K mpegnonaraetca OTMUHBIM OT OHOH TOUKM M OT 
BceH mulockoctu. {D,}— nocseOBaTeIbHOCTh OONIaCTeH, CME2KHbIX C kK. Tpous- 
BOJIbHan O6slacTb G, cofep Kalan K, HasbiBaeTCA «3JIeMeHTapHOM OKPeCTHOCTHIO 
Ky», ecmM Kaxkyaa v3 o6sacte G, = D, (| G ne Gonee uem pBycBsisHa. Oxpecr- 
HOCTb Ha3bIBaeTCA HEBbIPORKMeHHOH, CCIM OHA OTMHYHA OT BCeH MJIOCKOCTH C 
VCKJIOUCHHBIMH _B KOHeEYHOM uncIe TOuKaMH. Uepes R, oOo3HayaeTCH MO[lyJIb 
mBycBasHoH oOmacTH Gg (1 << R,< +0); ecam xe G, o,HocBAsHa, TO Movla- 
raemM Ry = +00. 

Teopema 1. [Tycmo K — npouséorenel KoNmUHyYyM U G—ez0 npous- 
60ACHAA INCMEHMAPHAA NeEblpOHCOeHHAA OKpecmunocme. Toeca umeem mecmo 


aACUMNINOMUKA 


* Bee morapudMb GepyTcA NmpH OCHOBaHKH 2. 
** O6sacTb G He JOJDKHA BbIPOKAThcA. 
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M\2 
H, (AS (M)) = *(K/G) (log 5) 
20e 
fl 
7(K/G) = 2 jog R,’ 
JlokagaTebcTBo OyfeT HameueHo B Mn. O—8. 


OrmetuM 3ecb ete ofHo Hepapencrso.lyctrh F —3aMKHYTO& MHOKECTBO 
emKocTd C u G—npousBombHubit Kpyr paquyca fr, comepwKaului F. Tora 


ip 1 M \2 
H(AGg(M)) > se log) 
og 
c 

3. PacemoTpiM MpocTpaHCTBO fl KOMIVJICKCHBIX Ne€PpeMCHHBIX 21, Z2,-.-,2n MH 
B 9TOM MpoctpancTBe o6vlacTb G u KonTunyyM K CG. B 9T0u o6uleH mocTa- 
HOBKe BOIpoc 06 aCHMMTOTHKe H.(AS(M)) octaerca otKppiTpiM. Mbt Moxkem 
MIpHBECTH 3/@Cb JIMLIb PesyJIbTaT, OTHOCALIMHCA K CyYalo NOMMILM IMA ApHdeckUx 

o6acTH WM KOHTHHYYyMa. 


Teopema 2. Ilycmb xa Kascdouk u3 NAOCKOCINICU 2p AP) uly 25s ase) 
(UKCUPOBAHL NPOUSCOACHOLLL KOHMUHYYM Kp u e20 npous60AbHaA aAemeHmap- 
HaA Heel poOeHHaA OKpecmuocmb Gy. Hoaowum K = Ka x Ks oS eae 


Geen, Xda XK sw ens 1, COE 
M\n-+1 
H. (AG (M)) =» (K/G) (log S) 


20e 
2 n 
tn (K/G) = aim Il + (Kp/Gp). 
p= 

Sra Teopema nosyuaeTca MHAYKUMeH MO N C MOMOLbIO JOMPeeIbHBIX CO- 
OTHOIWeHHH, yCTaHaBJIMBaeMbIX Mp OKa3aTesIbCTBe Teopempl 1. 

4. PaccmMoTpuM lmpocrpaHcTBo ee (c) wembtx cyHKuni f (21, Za, -.. 5 Zn) 
nopayKa s = (81, Sg, .:. (Sn) THlla» o=-(4), So, ...", Sn), TOUHee, —- Kilacc BCex 
cbyHkuui f (2), WIA KOTOpbIX HepaBeHCTBO 


(Tf (z)|<cexp [o,| 2 [Ss ae Gg | Ze |S ogee f- Sp 2n Pe) 
BbINOJHACTCA MpH JOGOM z= (2, 22,.--,2n); Mpa Tom ||f|| = max jf (z)|, 
, z6K 


K —orpanvuenHpii KOHTHHyyM. Mbpi mpemnosaraeM 4YTO ap SO, Sp o> 0 
(9 = 1, 2,..., ”), Tak Kak MHaye flesO CBOJMTCA K MeHbINeMYy UHCJIy MepemMeH- 
HbIX. CyleQyOWlM pe3yJIbTaT ABJIACTCA MPOCTHIM OOOOMICHHEM COOTBETCTBYIOWLeH 
dopmyr A. TI. Buryurkuna, qokasaHHOoH UM B cJlyyae, Korga K ecTb mpous3- 
BeyleHHe KPyros. 

Teopema 3. ITycme K —npouséeoronolti oe2paHu4ennolit KOAMUHYYM 6 
N-MepHOM KOMNACKCHOM npocmpaucmee. ITycmo 14, iz, ..., im—HOMepa 6BCeEX 
KOOPOUHAMAOLX NnaAOocKOocmett (Zp), npoekyua K Ha KastcdyIo U3 KOMOpbLx He 
ecmb mouka. Toeda 


He (Eds (©) > apap S8t-- Sip (log £)""” (log log 2)” 


5. Meroq oKasaTesIbcTBa Teopembl | coepxXHTCH B Moeli 3ameTKe (°). 
TaM 0Ka3aHO, KaK CTPOMTCH MOCJeLOBaTebHOCTh (PyHKWAH eg, (Zz), aHasMTH- 
yeCKHX B G, Takaa, TO: 


1) 2) = Winch a Agn€gn(Z) WA mo6oh f(z), aHanuTHuecKkoi B G. 
gq n=l 


2) Pasnoxkenve 1) eqMHCTBeEHHO; STOT TIYHKT JWI Hac OUeCHb BarKeH. 
990 


3) Vimetor ecto cyleyiomive CBOHCTBa @gn(Z) HM KORPPHILMeHTOB Ayn: 
1°. |egn|<C (8) (1 +8)". 
2°. SUD | gn 2) | SoG 8) at + 8)" Re. 


3°. ae mee see 


4°. Nagel < CHI *, 

(6 >OnpousBosbHo, gq Un mobile; C u C(S) sapucaTr mm oT K u G.) 

6. ByeM mob30BaTbCa KaK HCXOJHbIM MOHATHEM «aOCOJIOTHOM» ¢-9HTpO- 
mau: H.=logN., rye N_.—HavMeHbilee NCO MHO*KeCTB [MaMeTpa He 
Oombuie 2e, Ha KOTOPble MOXKHO pasOvTb KOMMaKT. Torjla, OveBHHO, NO < 
i NS rye No YHCJIO TOUeCK B MpOM3BOJIbHOH 2s-enH, exKalleH B 
KOMMaKTe («-I[eMbIO Ha3bIBaeTCA JOG0e MHOXeCTBO, TOUKH KOTOporO TonapHo 
yaJIeHbI Goble 4ueM Ha a), a N“ — uucno TOUeK B MPOM3BOJIbHOM ¢-ceTH 
JWIA KOMMakTa, MpHueM CaMH 93JIeEMeHTbI CeTH MpHHaviexkaT MpOH3BOJIbHOMY 
M€TPHYeCKOMY paCLlUMpeHHIO KOMMaKTa (y Hac TaKHM paClIMpeHHeM OyjeT mpo- 
cTpaucTBo A6). 


7. IlonoxuM 


4 x 
a 0.121). 
G@rpmceupere 97% 2!) 
B xpyre [a |< A sospmem M4). > (A‘}/22C)? Touex, monapHo yyameHHDIx 
Gojlee 4eM Ha oe IlycTb 3TH TOUKH CYTb Canin CR OD Os INO 5 


Homep A, ompeyemseTcH Kak MOcJeMHHH W3 HOMepOB 7, JIA KOTOPbIX 
An 22 eC. PaccMoTpHM Bce CYMMbI Bia 


ay 


Si) (Zz) = > x Cae Can (2). 


q n=1 


W3 2° cnezyetT, 4TO sup |S (z)\|<M, a ua -—1..2), 470 pst? (2) — 

— S) (z)||>> 22 ana mo6prx BBY pa3JIMUHbIX CYMM panena npn beeen? Bula. 
Jipyrumu cI0BaMu, CYMMbI S (z) o6pasytor 2¢-llelb B KOMMaKTe AG (M). Orcroga 
3akuIOUaeM, UTO 


ne 


H.(AG(M)) > => xp} log NY), 


g n=l 


4 M\2 n “l 4 
— 0) log —- log log — 
2D log [R, 2 +5) (log 2) — C1) log [log log 


MpW MOcTaTOUHO MaJIblXxX ©. Ilostomy 


lim H. (log +). > eer 


e>0 q 


* B 4° mpenmonaraetca, uTO MHA rpaHullpl oOuacTH D, (9 =0,1,...) KoHewHa. OTO 
*Ke mpeAnosaraetTca Beit, Ue oouuu cyuai BO3MO?2KHO Serres HavexkalluM WpeeJIbHbIM 


mlepexojloM. re 


Hakouell, TaK KaK JleBad 4YaCTb He 3aBHCHT OT 6 MH TaK KaK 6 MPOH3BOJIbHO: | 


~ { 
lim H. (AG (M)) (log =) oe Beer . 
é>0 q “ 


8. Kak yxa3aHo B (°), 2a moOoh dyHKUMH f(2)€ AG um yaa m06oro | 
8>0 cymectsyer moctosHHan A(6), 3aBHCALad smb oT sup |f(z)|, ecam 
2€G 


(pyHKWMaA OrpaHuuena B G, M TaKasx, 4TO 


fi (2) — gy — >) Dy Agnlqn (2) | <A) py 


pa 


1+ =) 
Ry , 


Bui6epem ne Tak, uToOOpI ((1 + 8)/Ry)" <2/4A (8) (¢ + 1), no gaa ih | 


3TO HepaBeHcTBO elle He BbINOMHANOCcb. Tlonoxum A‘) = MC (d)(1 + 8)"/Ro- 


B xpyre |a\|< A‘ sospmem Mi). < (2A Jean)? TOUeK, O6pa3yIOUlUx 


Egn-CCTb WIA STOO Kpyra, Fe gn = ds (q+ 1)? (2+ 1)?C(6)(1 +8)". Tycrp 
STH TOUKH CYT Ojn!mo, (Mgn = 1, 2,..., Ngiae)- Tenepb, nomb3ysch 1° x 3°, 
BHJIMM, UTO BCCBO3MOXKHbIC CYMMBI 

ng) 


S@ (z) = af) + »y y a man Can (2 


q n=] 


OOpasyloT ©-ceTb Jia KoMnakta AG (M). Orctona 


aid) 
H.(AG(M)) < <log V2.4 log Ne = 


q n=l 


ms ~ (eg Rei FH (log Z) + Cx (@)log [log log =. 
Tlostomy 
fig He (log 2)” SD tog eee aT, 
M, HaKkOHell, «novlaran 6 = QO», nomyyaem 


Te K M\ f 
Fim <(48(M) (log Z)" < Ding 


Tloctynusio 
11 I 1958 


UMTHMPOBAHHAA JIMTEPATYPA 


1A.H. Koamoropos, JAH, 108, 8, 885 (1956). 2 A.T. Burymxku AH, 
117, Ne 5 (1957). °B. I. Epoxuu, JAH, 120, Ne 4 (1958). i nie 


Jlokxnzagn Akayemun Hayk CCCP 
1958. Tom 120, Ne 5 


MATEMATHKA 


r. WH. KAU 


O ®YHKUMOHAJIBHOM 3AMKHYTOCTH BIOJIHE PETYJIAPHbIX 
MPOCTPAHCTB 


(ITpedcmaeaeno axademuxom IT. C. Aaexcandposeim 11 II 1958) 


BnomHe peryapHoe mpoctpaHctBo G Haspipaetca tb y H KMMOHAJB- 
HO-3aMKHYTHBM (Q-NpocTpaHCTBOM), eC QA W060FO BNowHe pe- 
ryApHoro Mmpoctpauctsa S, cofepxamlero G kak MWOTHOe NOAMHOXKECTBO, 
CyllecTByeT HellpepbIBHad, 3afaHHaA Ha G *PyHKUMA (BO3MOXKHO, HeorpaHHyueH- 
Had), KOTOPY!O HeIb3H MpOOJKUT HeMpepbIBHbIM OOpasom Ha S (2). 

BnowiHe peryapHoe mpocrpaHcTBo G HasbiBaeTCcA NOM HEIM TOTO O- 
rHY¥eCKHM NPOCTPaHCTBOM, eCAH OHO NOHO OTHOCHTEbHO 
KaKOH-HHOyJb CBOeH PaBHOMepHOH CTPYyKTypbl. 

Yepes BG, kak OObINHO, OOO3HAYHM MaKCHMaJIbHOe OHKOMMAaKTHOe paclinpe- 
Hue G (°). Cnemyromee onpeseneHve nomHoro TonosorMyecKkoro NpocTpaHcTBa 
SKBUBaJICHTHO MpHBeJeHHOMY paHee. 

BnowHe peryapHoe mpoctpaHcTso G Ha3piBaeTCH NO JHEIM TONOJO- 
rHYeCKHM NPOCTPAaAHCTBOM, eCiH ANA MOCOH TOUKH x, € BG—G 
HaleTcA HenpepbIBHaA OGoOGuleHHaA MeTpuka p(x, x’) Ha G, HenposomKUMaA 
B HelIpepbIBHYIO OOOGUIeEHHYIO MeTpHKky Ha x, U G*. 

A. A. Ky6exncxui (*) u3yunn CBA3b Mexk)Ly (PYHKUHOHAIbHO-3aMKHYTBIMU UV 
NOJIHBIMH TONOJOrHYeCKHMU MpocTpaucTBaMH. Mm foKa3aHo, TO KaIOoe HOp- 
MQAbHOE NONHOE MonoAoeuUecKoe Npocmpancmeo OocmustuUMOLL MOLHOCMU dYKK- 
YUUOHANbHO-3amKHymo **. B HacToslmeH 3aMeTKe 5Ta TeopeMa OOcCmaeTCA Ha 
ciyual BMOIHe peryJIApHbIX MpocTpancTB. Tounee, MoKasbiBaetcs: 

Teopema l. J[oanoe monoaoeureckoe npocmpancmeéo docmus umOot MOLI- 
HOCMU = YHKUUOHANbHO-3QMKHYMO. 

CnpapequBocTh Teopembl | cueqyeT H3 NpHBeeHHOTO BbIWe pesybTaTa 
A. A. Ky6encxoro uw culeqyroulel TeOpeMbl. 

Teopema 2. Ecau @ywkyuonanono-samKnymol OucKpemuHole npocmpan- 
cmea MOWHOCMU, He npesocxodsuell m, MO PYHKUUOHANGHO - BaMKHYMEL AtO- 
Oole nonanole MononroeudecKue Npocmpaxcmea moiwnocmu m ***, 

JlIemma 1. za moeo umo6ol enoane peeyanpHoe npocmpancmeo G Oetao 
PYHKYUOHANbHO-BAaMKHNYMO, HEOOXOOUMO U OOCMaMO4HO,4MOObL OAA ALOOOK MoXKU 
X) © BG—G nawianace nenpepolenan sadanHan Ha G MynkKyUA, KoMOpYytO HeAbsAa 
Henpepoleno npodoaxumb Ha X,U G (x,U G paccmampueaemca 6 omHocumedrd- 
Holl mononoeuu KaK noOnpocmpancmeéo 6 PG). 


* OKBUBAeHTHOCTh OObIUHOMY OMpezemenmo serko cnemyeT u3 Teopembl 1 (%). O606- 
ULeHHOH MeTPHKON HaspiBaeTcA MYHKUMA (xX, x’), yNOBMeTBOpMOoMlaA BCeM YC JIOBHaM, 
cripaBeJHBLIM JIA OOBIYHOM MeTPHKH, 3a HcKOYeHHeM p(X, x’) =O> X= XxX. ObooujenHan 
MeTpHKa 0 (xX, x’) HeMpepbIBHa, eCJIM COBOKYMHOCTb BCeX TOYCK TAKHX, “TO e (x, x’) <eé, oT- 
Kpbita (¢ >0, x’ uKcupoBaHo). 

*# T.e@. MOUIHOCTH MeHbIe NepBolt HeLocTHKHMOH. MomHOCTh p > C HEOCTOXKUMA, eCJIM ee 
HeJIb3A MpPeCTaBHTb B BHJe p = >» pied. rye Bce m, MW MHOXKeCTBO A HMeIOT MOIILHOCTD, 


acA 


MeHbIIYIO Pp. 
we DomMiapokitn Teopem 1 u 2 6n1nH cooOmeHst aptopy IO. M. Cmupnospim. 
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Heo6xoqumoctTb yTBepxkeHua ovepusua. JLokaxem JoctaTouxHoctTh. Ilycrh G 
He ABIAeTCA C—PYHKWHOHAIbHO-3aMKHYTbIM pocTpaHcTBoM. Torya cyujecTByeT 
BIIOIHe peryJApHoe MpocTpaHcTBo S, cofepKalilee G Kak MVIOTHOe NoAMpoctpaH- 
CTBO, IpH¥eM KaxKad HellpepbiBHad 3aaHHad Ha G dyHKuna f(x) nposowKNMa 
8 HempepbiBHy10 cbyHKuuIo F(y), onpefemenuyto Ha S. Uepes K o603HayHM On- 
KOMIaKTHOe pacliMpeHHe mpocTpaucrBa S u, CleOBaTeIbHO, WpocTpauctsBa GC. 
CorjlacHo H3BeCcTHOH Teopeme (*) cylleCTByeT HelpepbIBHOe oOTOOpakKeHHe 
y=(x) O“komnaxkta BGua K,ocraBsaloulee HHBApHaHTHbIMH TOUKH U3 G (b(x) =x 
mpu x€G). Uepes x) o603HauHM MpooOpa3s Kakol-HuOyb TouKH u3 S — G. 
OueBuyHO, X%) € 8B G—G. Dynxuna F(p(x)) HenpepbiBHa Ha x, U Gu ABJIAeTCA Npo- 
qouwKeHvem (byHKuun f(x). Utak, m106yto HempepbiBHy!0 Ha GC (byHKUMIO MO2xKHO 
MIpOAOJKUTb HEMPePpbIBHBIM OOpasoM Ha XU G. Orciofla clelyeT WocTaTOuHOCTh 
YTBep2KJeHHA JIeMMBI. 

JlemMa 2. IIycmo qyxkyua f(x) Nenpepolena u onpedeneHa Ha enorne 
peeyaspxHom npocmpancmee G, Iloaoscum 


f(x) Oana mowexk x EG, 6 Komopex |f (x)|<N; 


In(x)=) N » » XG, » f(x) >N; 
ENE US » ve Gs. > » [Ope 


Pynkyusn fn(x) oepanuuwena u nenpepoiena na G u nomomy moocem bomb 

nenpepolgHo npodoaseHa Ha BG (7). Yepes Fy (x) o603Hauum npodonotennyto 

gynkyurn. Pynkyun f(x) momwem Ovimo Henpepoieno npodoasxena Ha x,UG 

(x) €BG) moeda u moaeKko mozda, Koeda cyluecmeyem (KoXe4Holll) npeder 

lim F yp (x,). L im Fy (x)) — sHavenue npodorsKenHott yNKyUuU 6 MoUKe X,. 
oO 


N->co 

Ilyerb (bynkiwio f(x) MoxHO HempeppiBHO mposomKuTD Ha x,UG u 
® (x) —mpogomKennaa dyHkuua. BpiGepem mpousBombHoe N >| (x,)| u 
BO3bMe€M CTOJIb MaJlyIO OKkpecTHocTb U (x,) TOUKH X,, 4TOObI B ee TOUKAX 
MeO MecTO HepaBeHcTBO WN >/®(x)|. Urax, @O(x)=Fy(x) mpu 
xEU(X))NG, uM nostomy ® (x)) = Fw(x,). Mockonpky N — npoussombHoe 
WocTaTouHO Oovbuloe ync0, UMeem ©® (x,) = lim Fy (x,). 

N-on 


JlonycruM Tenepb, ¥To cymecrByeT KOHeUHbIi mpezen lim Fy (x,). TMoxa- 
Noo 


*%KeM, YTO (PYHKIMA 


lint Fey)" py 4! "He; 
a) (x) == hey 
i (x) mpuw x€G, 


sayaHHad Ha X,UG, ABAAeTCH HenpepbiBHbIM MposomKeHHeM cbyHKUMH p(xys 
JlocraTouHO JMB §=OKa3aTb HeMpepbIBHOCTh (pyHK UH ® (x) B TOUKe Xp. 


BpiOepeM mpoussouIbHo ¢ >0 u satem N ctonb GOJbUIMM, YTOOI BHINOMHATCH 
HepaBeHCTBa 


N —|® (%q)|>2e, | © (%)) — Fw (xo) |<. (1) 


Bpi6epem flaiee CTOb Masyio oKpectHocTh U (X)) TOUKH X, YTO6HI AHA 
x €U (x))M@ uMeno Mecto HepaBeHcTBo 


| Pin (%0) — Fw (x) | =| Fw (Xo) — fv (*) |<e. (2) 


V3 Hepapeucts (1), (2) cnegyet, uTo | fy (x)| <<| Fy (Xo) | +e<| ® (x,)| + 
+ 22<N, wu nostomy fy (x) =f (x) gaa Bcex x€U(x,)G. Ho torga u3 
HepaBeucTs (1), (2) umeem | ® (x,) —f (x)| =| (x,) — ® (x)|< Qe Mpa Bcex 
x€U (x9) G. Orcitona cnenyeT yrBepxyenne. 

M3 Joka3aHHOli JIeMMbI JIerKO culelyeT cipaBesWUBocTh CJIELYIOWULeH JIEMMBI. 

JIemma 3. ITycmb G u H — enoane peeyAspnole npocmparncmea; R(x) — 
Henpepolenoe omodpa xcenue BG na BH, npuuem R(G) = H. Ilycme x, € 8G—G, 
Yo = R&) € 8H—H u oy) — nenpepoenan dynkuua na H, He npodoagxcuman 
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; 


Henpepelsnolm OOpasom Hay, UH. Henpepwienyto na G @ynkyuto 9 (R(x)) = f(x) 
HENOBA HENpepolsHO Npodorsncumo Ha xX, UG. 

JlemmMa 4. IIycme y =r(x) — NenpepvigHoe omoOparcenue éenoane 
peeyaaproeo npocmpaxcmsa G Ha 6noane peeyasnpnoe npocmparcmeo H. Omo6pa- 
weenue r(x) moocem Oolmb npodordceHo OO HENpepvisHo2d omOobparxkenua OuKOM- 
nakma $G na 8A. 

WokazsaTeambcTtTBo Ttreopemum 2. Ilyctrh G— nonnoe Tono- 
JIOTHYeCKOe MPOCTPaHCTBO MOULHOCTH M; X)— MpOH3BOJIbHaA TOUKA u3 BG — G. 
Huxke Oyler foKasaHo cyulecTBOBaHHe HelpepbIBHOH Ha G yHKIHH, He- 
MIpOOJKAMOH HeMpepbIBHbIM OOPa30M Ha X, J G. CorsacHo seme | orctoya cie- 
Ayer (yHKWMOHA/IbHaA 3aMKHYTOCTh G. 

B cooTBercTBHH C MpHBeeHHbIM BbIWIe ONpesesIeHHeM MOJHOrO TONMOVIOrH- 
yecKOro MpOcTpaHCcTBa, CyulecTByeT HelpepbiBHad OOOOWMLEHHAaA METPHKa (xy, Xp) 
Ha G, He MpofouKHMaA Ha X, U G. 

Pa3z06beM Bce TOUKH MpocrpaHcTBa G Ha HemepeceKatollveca Kacchl, M0- 
JlaraaA, 4TO TB TOUKH X, H X, U3 G BXOAT B OJHH HU TOT Ke Kacc Up ycuoBUH 
© (X1, X2) = 0 (4 TOMbKO B9TOM Cuy4ae). HerpyqHo yOequTeca, 4TO 3HaueHHA 
@YHKUWAH pe (x1, Xz) 3ABHCAT JIMWIb OT KJIaCCOB Y; H Ys, KOTOPbIM MpHHaexkarT 
TOUKH X, HX. [lostomy paBeHcTBO ¢° (yy, Yo) = e (X41, Xe), THe x; HX_g — TOUKU 
U3 KJIaCCOB Y, H Yz COOTBETCTBEHHO, OMmpesesaeT (yHKUHIO e° (yy, Y2) Ha MHO- 
»KeCTBe KJlaccoB HH. 

JlerKo MpoBepuTb, YTO PYHKIHA e* (Yy, Yo) OMpeeIAeT METPHKY Ha MHOKe- 
ctBe H. Jlamee H paccmaTpHBaeTca Kak MeTpH4ecKOe MPOCTpaHCTBO C MeTPpHKOH 
°° (1; Yo). 

Tlonowum y =r(x), Tle y —kKslacc, KOTOPOMy IIpHHagiexuT TOUKa x€G; 
y =r (x) —oOHo3HayHoe oTOOpaxenne G Ha H. V3 nenpepbipHocTu obobmlen- 
HOM MeTPHKH 0 (Xx, x’) CileqyeT HempepbIBHOCTh OTOOpaxkenua y=r(x). Takum 
o6pa3om, y =r(x)—HempeppiBHoe oTOOpaxKeHHe BNOHe peryJaspHoro mpo- 
ctpanctpa G Ha MeTpHuecKoe (H, CileqOBaTeIbHO, BIOJHE peryJApHoe) mpo- 
ctpanctso H. B coorpercTBuH c JIeMMOl 4 mpofouKuM oTOOpaxeuue r (x) 
B HempepbiBHoe oToSpaxKeHHe y= R(x) Oukommakta PG Ha BH. DynKkuns 


0 (x, X2) =0° (R(x), R(x2)) ompeqenena ua MHOoxecTBe R14(H) 2G. 
HerpyqHo mposeputh, 410 PyHKUMA p(X, X2) ONpeselneT HempepbIBHy!O 0006- 
WeHHy!o Metpuky Ha R+4(f7). Econ x,, x, € G, To 


p(X, Xo) = 0° (R (x1), R (%2)) = 6 (7 (%1), 7 (X2)) =p" (Y1, Y2) = 2 (X41, Xo). 


Takum o6pa3om, (x1, X2) —MpogqomKenne OOOOMleHHOH MeTPHKH p(x), x2). Ha 
R(H). Tlo ycaoputo, o6o6uleHHad MeTpHKa p (x1, X2) He MpofoukuMa Ha 
x,UG, mostomy x, € R'(H) Mu, cmeqoBaTenbHO, Yo = F(X) € H. 

Bocnosp3yemca Tenepb OfHO Teopemoli Karerosa (°), 43 KOTOpoM Hemocpey- 
CTBeHHO CJleyeT B YCMOBUAX TeOpeMb! 2 (PYHKIUMOHAMbHaA 34MKHYTOCTb METPH- 
ueCKHX MPOCTPaHCTB MOULHOCTH, He mpeBocxogamel m. Ilo mocrpoeHuto MOUI- 
HOCTb MeTpHyecKoro MmpoctpaHctBa H He MpeBOCXOAMT MOULHOCTH MpocTpaHCcTBa 
Gu, cneqopatenbuo, H (byHKIHOHa/IbHO-3aMKHyTO. CorsacHo slemMe | cytle- 
cTByeT HempepbiBHad 3aqaHHad Ha H pyHKWHA oO (y), KOTOPy!o Heb3xH MpOfOu- 
*KUTb HempepbiBHo Ha y, U H, Ho Torga, COracHo JIeMMe 3, HeMpepbIBHY!0 Ha G 
byHKkunio > (R (x)) Heb3A HeMpePbIBHO MPOMOKUTh Ha Xy U G. 


Teopema 2 foKa3aHa. 
IJocrynnuo 


7 Il 1958 
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Jloxnann AkagwemMun Hayk CCCP 
1958. Tom 120, Ni 5 


MATEMATHKA | 


0. A. JIA bDKEHCKAA 


O JH®EPEHLMAJIbBHbIX CBOHMCTBAX OBOBLLEHHbIX PEWIEHMM 
HEKOTOPbIX MHOFOMEPHbIX BAPHALILMOHHbIX 3AA4 


(IIpedcmaeneno axademukom B. H. Cmupnoeeim 10 IT 1958) 


PaccmotpuM 3ayauy o HaxoxpeHuu inf dyHkWMoHasa 


(a) 
I(u) = \ Rae fu) deine dee dx, 2. dx_3 uy; = oz, ; 
re) 
Ilon0»*xuM 
n Io 
2 OF OF 
[u(x) |, = 3 nt) ae ag Ou,’ ae du,du;* 
k=1 


Bymem mpefnonaratp: (2 — orpanwueHHoH OOslacTbio N-MepHOTO SBKJIMOBa 
mpoctpanctBa; F —jpaxkbl HempepbiBHO fugddepeniupyemMoK dyHKuMeH 
CBOMX apryMeHTOB, YOBJIeTBOpAIOMeH yCJIOBHAM 


my | wl? <EF (tr) IM (Jul? +1), m0, [p> 2; (1) 
Ei; (un) > ms(julT +1), me >{0; (2) 
| Fi (un)il< Me (Cul? +1); | Fi (un) |< Ma(|u P+ 1). (3) 


Tpannunple 3HaveHHA JONYCTHMbIX K CpaBHeHvIo GyHKUMH onpeyensorcs 
(pyHkuMel @ (x), KOTOPyIO MbI CUHTaeM 3aaHHCH EO BceM HM NpnHayexaeh 
k s 
mpocrpauctsy W;,(Q). IIpocrpauerso W,(Q) cocrouT u3 Bcex dbyHkKuMi, cyM- 
MUpyeMbIx m0 {2 co cTemeHbIO p BMeCTe CO CBOHMM OOOOLLCHHBIMM Mpou3Bo- 
HbIMH JO mopayqKa k. HopMa B HeM oOnpeyesiseTCA paBeHCTBOM 


Ine = {\ [lar + 3 Sivoup lar} 


|S|=1 (s) 


B paOote (*) nomyyenbI mpoctple HeOOxOgHuMbIe HM JOCTaTOUHbIe yCJIOBNA 
BO3MOXKHOCTH TaKOrO MpOOJKeHHA Q C TpaHMbl Ha BCIO O6sacTh Q. 
Jina dyukumonana / ucceqyem culenyiollyio BapwvaluOHHYy!O 3a- 
mauy: 
Hatitu inf/(u) cpequ scex dyHKuUnH 'u, yOBMeETBOpAIOIMX yCJIOBUIO 
0 


u (x) — 9 (x) € W> (2). DPyHkunto, peamusyionlyio stot inf, Ha30Bem 0606- 
WLCHHbBIM peWleHHeM 3ajaun. 


0 
TIpoctpanctso W,(Q) nomyueno 3aMbikaHNem B HOpMe W> (Q) muoxectBa 
BCeX HelipepbIBHO Auddepentupyemplx BQ dyxHKkuni, paBHbiIx HyN0 BOM3H 
PpaHHupl. 
OjnosHauHast pa3pelIMMOCTb 9STOH BapnallMOHHOHM 3aauH Y3ALHO HM slerko 
BbIBOMMTCA M3 ycuoBMli (1) M (2) HM Ca6ol KoMMAaKTHOCTH eMHHUHOL cepel 
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mpoctpaucrBa W; (3TO BmepsBbie 6plm0 ycTaHOBseHo Moppeem (?); 43 nmocjez- 
HMX padot cm. pa6oty B. VW. Kasumuposa (°)). Mbt qoKasbipaem, uo TIpu 
MePeuHCJICHHbIX YCJIOBHAX MMeeT MeCTO: 

Teopema 1. O6o06wennoe pewenue u eapuayUuonHoli sadauu umeem 
enympu Q obo0bwennole emopole npous6odHole Uu;; u yOoBAemBopnem noumu 
ecrooy ypaenenuto Itiaepa F;ju:; = 0. J[aa neeo Koneuen uNmMeepaA 


\ (julp? +1) >) uiidx < const (4) 
tif 


4 


no mobo cmpozo enympenHet nodobaacmu Q, o6aacmu Q. Ecau 9 (x)EW5 (Q) 
u eparuya S o6aacmu Q dead o2zpanuneHHo Ouddepenyupyema, mo uKme- 
epan (4) oepanuuen Onan Qy = 

IIpenosioxMM elle, 4TO O(x) HempepbiBHO AHdibepeHuMpyema MU rpanuuHas 
(n — 1)-MepHaa nopepxuoctb F {x€S, uls=¢|s} B (m+ 1)-MepHom mpoctpaH- 
cTBe (X, U) OOJIaaeT CeMyIOUIHM CBOHCTBOM; 

(A). Ecam s3aTb mo6yio touxy M(x), u,) Ha F wu mpopectu yepe3 Hee 
KacaTeJIbHyIo K F (n—1)-mMepnHyto muiocKocTb I,_1, a 3aTeM mpoBecTH yepes 
II, Be runepnasockocru II, u Ip, oSpasyromme c rumepmiocKocTbIO u = Uy 
yruibt -+- (x/2—e), ¢ >0, To F omKHa HaXOMUMTbCA B TOM JBYrpaHHOM yTruly, 
o6pasoBaHHom II, u Ip, KoTopbili He coyepxKUT MpsAMOH x = xX). 

Sto cBolictBo (A) ecrb o606mleHve H3BeCTHOrTO «CBOHCTBa TpeX TOYeK» Ha 
n-MepHbIH cu1yualt. 

Teopema 2. Ecau OonoanumeaoHo K YcAaoeuam meopema 1 u3s6ecmuo, 
4mo © Umeem Henpepolenble nepéeole nNpouseodnole u eolnoAKeHO ceoticmeo (A), 
mo o60hweHHoe peweHnue u BapuayuonHoti 3adauu ecmo HenpepoleHasn yHK- 
UusAn, YOoBAemeopsroian ycaoeuro Jlunuuya. 

HametuM OCHOBHOM XO MOKa3aTeJIbCTBa 3THX TeOpeM HM OyjleM Mpesnoua- 
raTb, pal KpaTKOcTH u3Io%KeHuA, p= 2. Tleppaat uacTb Teopembl | ycTaHaB- 
JIMBaeTCA TaK: JIA OOOOWEHHOrO PeleHHA Wu BePHO TOXKeECTBO 


Siu) = \ F, (ux) 2 (x) dx = 0 (5) 


Q 
0 
mpu suo6oh 7 € W3. Bo3spmem B HeM 74(X) paBHOM HylO B KaKOM-HMOyb Mo- 
0 


& 1 
rpaHwyHOH mosocke, Tak uTO 74(x — Ax1) TOKe mpwHannexuT W2, M [nA Hee 
BepHo (5). Tora 


1 = \ F; (ty ()) ne (x — Axi) dx = F; (tn (x)) 12 (x) as = 
= | aij (x, x1) wry (x) (4) de, 6) 
Q 
rye mWos10xKeHO 


u(x + Ax,) — u(x) 
HON) Se he 


iC 
aij (x, Ax1) = \ Fz; (ttn (% + Axz) + (1 — 2) up (x)) at. 
0 
BospMem B (6) B KauecTBe 74(x) yHKUMIO wW1)(x)o(x), rae C(x) ecTb 
HempepbiIBHO udbepeHiMpyeMaa HeOTPHaTebHad (pyHKUMA, paBHad HYJO B 
norpaHMyHoH nomoce, paBHad efuHune BQ, CQ xu ysoBueTBOpAIOMad B Q 


yenoputo |C|;<c,|¢|. Torga us (6) OyzeT cmeqoBaTb 


\ AzjU1yjlnadx = — \ Az jects dX, 


Q 
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OTKYa HeTPyHO 3aKJIOUNTb, 4TO 


fl 
~ NY) 2 a { 
\ C > utndx <0\ u(ndx < C3, (7) | 
Q 


Q t=n 


mpwyeMm C3; He 3aBHcuT oT Ax,;. OrTcwfa, B CBOW OUYepefb, CuleqyeT, YTO u 
UMeeT OGOOILeHHbIe BTOpbie Mpo“sBoyHble B ©, KBaJpaTHYHO CyMMMpyeMble 
mo juo6oH BHYTpeHHeH nmogoOsacTu, HM (B cuuly (5)) yOBNeTBOpAeT ypaBHeHHIoO 
Dugepa. 

Ilyctb tenepp 9€W3 u rpanuua S ypaxybl orpannyenno jud¢cepenuupye- 
Ma. BpejeM HoBble KOOpAMHAaTHI (Y) TaK, YTOOb! KakOH-sMOO KyCOK TpaHHIbl 
S; Jer Ha MOCKOCTh Y,—O0. Bo3pmMem B KauecTBe (yHKuUnH 7 (y) ONY us 
(pyHKUAH 


[ur (yy — a (YIE(y), L<n—l, 


rye C(y) ecTb dyHKUMA Toro xe THMa, 4TO MH BbIWMe, HO Ha 3STOT pas OHA 
oOTIMuHAa OT Hysa BOmH3H S,. J|na Tako 7 BepHo Tom ecTBO (6) npx 1<n— 1, 
a MO9TOMy HM HepaBeHcTBo (7). Orctofa 3aKJIOUHM, YTO BCe NPOM3SBOAHbIe 
uu(y), l<n—l1, i<n, KBaypaTHyHO CyMMMpyloTCA MO HEKOTOPOH OKpecT- 
HocTH Sj, a, B CHJIY YypaBHeHHaA Olisepa, 9TO we GyeT BepHO H AIA MpoKs- 
BOJHOH Unn(y). B kKOHeuUHOe 4YHCJIO WarOB Mbl YCTaHOBHM TaKUM OOpa30M 
KBaypaTHuHy!O CYMMHpyemocTb uz; 10 Bceli Q. Tlocne atoro uz (6) cqenaem 
3aKJIIOUeHHe O CIIpaBeWIMBOCTH TO*KecTBa 


\ Fey (un) wud = 0 (8) 


Q 


0 0 
pH Bcex 4€W3 (a He TombKO npu jE W3, paBHbIX HymO B norpaHHuHoli 
movloce). 

IlepexoquM K jlOKa3aTeJIbcTBY BTOpOl Teopempl. M3 ycnoBuit Ha rpaHnu- 
Hyl0 Wopepxnoctb F wu Toro dbaktTa, 4YTO C NOBepXHocTH u =U (x) Heb3A 
Cpe3aTb WamouKH HUKaKOM MJIOCKOCTbIO, cleqyeT uTO max|u|,<C, (3aMeTuM, 

Ss 


UTO HM€€T CMBICJI TOBOpUTb o u; Ha S, u6o u€W3(Q)). Jlanee yoKasprBaem, 
uTO, B cHuly max|ul,<c, u w€W3 (Q), dyaKunn 
Ss 


ne ane Ura 
0, u<QN, 


0 

A . 
OyayT mpHHaniexaTs Ws; (Q) npu N > mc, rye m— neKxoropan cbuKcupoBan- 
Had MOCTOAHHAaA, ONpeseseMad TobKO rpanuuet S. Tlostomy B (8) MoxKHO 
B3ATb N= § ITO NacT 


\ P ; tty jt dx = 0, 
{4,2} 

oTKya, B cusmy (2), caeqyeT, 4TO NouTH Bclogy BQ uy<N. Ananornuno 
qoKaxem uy >—N. V3 orpanuuennocru xe O606NIeHHBIX MepBbIX MpoH3- 
BOJHBIX ClleqyeT, YTO U SKBUBAJICHTHA HeMpepbIBHOM (byHKUMH, yLOBMeTBOpsAIO- 
me ycuopnio Jlunmumua. Teopema 2 yoKasana. 

BnosiHe aHaJlOrHyHO AOKAa3sbIBalOTCA CHeLyIoNMe OGO6MeHHA Teopem | u 2. 

Teopema 1’. Ymeepocdenua meopeme 1 cnpaeedauso Onn 


ae \ F (x, u, up) dx, (9) 
Q 
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ecau F, nomumo ycaoeuti (1) — (3), yOoeaemeopsem ewe caedyrousum: 
|Finl <M (lek? +1), [Fin | <M (ult +1). 


Teopema 2’. Ymeepocdenue meopemor 2 cnpasedauso dan (9), ecau F 
yooeremeopsem ycaosusm meopem |’ u2unpu |uljy> N umeem eud F(ur). 

Hecneqopannio AuddepenuasbHbIX CBOHCTB pelNeHHli BapHallMOHHbIX 3a- 
au NOCBALIEHO MHOTO paOoT, OLHAKO OOMbWAaA YaCTb M3 HHX OTHOCHTCH K CJY- 
yalo ABYX MpocTpaHCTBeHHbIX NepeMeHHbIX (C. H. Bepuumitelin, Tounenmu, Mop- 
pet, A. [. Curanos, Uesape, Hupen6epr u Apyrue; u3 nocmeqHux padorT cM. 
(). Hnan> 2 nomyyueHo 3HauuTesIbHO MeHbIe pe3sysbTaTos (4,°) wu zp.). Cyna 
no petbepaTHBHbIM %ypHaJlaM, STHM BOMpOCOM MHOFO 3aHHMaJIUCb WTA bAHCKHE 
MaTemaTuku (Mupauya, Cramnaxxknua (*), Joxopaaxu u ap.). Henpeppipyoctb o6- 
OOWUIeHHOTO pellieHHA UuccielyeTca B pa6oTe (*). 


B HactosmelH paOoTe MbI NpedviaraemM MpocTol HW ecTeCTBeHHbIH NyTbh usyye- 
HHA OOOOUICHHBIX pelleHHH. 


a 
poe JlenuurpamcKoe oTjemenne Ilocrynusio 
Martematuyeckoro uucTuTyTa um. B. A. CreknoBa 30 I 1958 


AxafemuH uayK CCCP 


ITMTHPOBAHHAA JIMTEPATYPA 


1B. M. Baouy, JI.H.Cao6o0oneu xu it, JAH, 106, Ne 4 (1956). * C B. Mor- 
rey, Univ. Calif. Publ. Math. (N. S.), 1, 1 (1943). * B. HW. Kasumupos, Yen. Ma- 
Tem. Hayk, 11, B. 3 (69) (1956). *C. B. Morrey, Ann. Math. Stud., Ne 33 (1954). 
> Bp, W.- ILnotuuaxos, JIAH, 116,225 -(1957). °®H..O. Gordes, Math. Ann, 
131, 278 (1956). 7. HW. Wuaosa, JAH, 102, Ne 4 (1955). &G Stampacchia, 
Ricerche di Mat., 1 (1952). 
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Jloxnaynn Akagemun nwayk CCCP 
1958. Tom 120, Ne 5 


MATEMATHKA | 


Ujen-koppecnonjent AH CCCP FO. B. JIMHHHK 


JMCNEPCHA JEJIMTEJIEM UW KBAAPATHUHbIX ®OPM 
B TiPOFPECCHAX WH HEKOTOPbIE BHHAPHbBIE AJIAMTUBHbIE 
SAHAUH 


Ilyctp t(n) = t% (1) = >; 1—uncno enuteneH nn; t(n) = be :; 
X1x%,=N X1X_+--Xp 
Q(u, v) — WenounceHHad NPMMUTHBHaA MOJIOKUTeIbHaA OMHapHad KBaypaTu4y- 
Had (bopMa juckpHMuHanta d<(0. Jioctarounaa undopmanua o noBezeHHu 
t(n) uw Q(u, v) B apucMeTHYeCKUX MIporpeccHAX MOSBOJIAeT PeLIMTb HEKOTOpble 
MHTepecHble OHHApHble aHTUBHbIe 3ayaun. CyMMb! 


Dd = (m); (1) 
m=I (mod D) 
mn 


I (2) 
Q (u, v)=n (mod D) 
Q (4, v)<n 
mpH Oombumux nw D<n*h—* MoryT ObITb TpaKTOBaHbl C MOMOMIbIO OLeHOK 
Anjpe Belina aaa cymmMbt KuocrepMana (B jlauibHeliuemM ¢,, 7;, C; — Mauble 
NOJOMKUTEbHbIC KOHCTAHTHI). (Ilo mopony (1) em. (4), erp. 22—29, u (?).) 
Jima Takux sHauenuit D nowyyaiotca dopmyup: npu (fl, D)=1, 1<l<D 


a t(m) = nin fe ae p(n, D) + O (n-4); (3) 
m=I (mod D) 

mon 
be |= ais o(n, D) + O (ni- 4 
Oe eons ae Ces (4) 

Q (4, v)<n 
rye 
1 I 
Be DY ye eae (5) 
p|D 


a a(n, D) ompenensetca cnomuee. Tycta (n, D) = dy; D = Dydy; dy = dydyo, 
rye dy; COCTOMT M3 MmpocTelx MHOxKHTeNeli p/D,, a (dy, Dy) = 1. Tanee, nycrs 
Xq(m) = (d/m). Torna 


sites py = 11 (1—-"2) x TI (1+ Xa(p) +... + Xa? (p)) x 


p|D e 


2p 
x ae Ske Opt eae 
I 1 a ao x ae (6) 


Te pP/dy;; p°P™ + dy. 


/[a HeKOTOpbIX OWHAPHbIX aNTMTMBHEIX 3aay, OLHAKO, HY>KHBI (popMyJ1bI 
noqoouoro Tana Aud D<n'-%. Torga onenku tuna Augpe Belina yxKe He 
MpHBOJAT K Wes, WH COOTBETCTBY!OlWIMe copMysbl HeusBecTHbI. OnHako mA 
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pellleHA COOTBETCTBYIONIMX OWHAPHBIX 3aad OcTaTOUHO uMeTS (OpMyvIbI THNA 
(3) uw (4) He Ana Beex Oombumx D, a Ana «noYTH BCeX», YTO MpPHBOMUT K MBICAM 
paccMaTPpMBaTb «MCHepcuio» yCIIa WemMTeseHi wu 3HayueHnit Q(u, v) B apnipme- 
THYeCKUX MporpeccuAx. QTM cooOparxenua mpuBoAAT K (bopmyviam: 


Teopema 1. Iycme nh<D,<n't, D,=DI™,1<n. To2da 
Inn-@(D 2 2—Ns; 
Doe (Bev s(n) — EPO (oD) oF). 


(Dated m=1 (mod D) De 
Di<D<D,+D,z m<n 


Teopema 2. 
RA NEW, canine seats D)) =0(=*D,\, @) 


aa Soci ? ) 
D:<D<D,+D, *Q (u, v)=n (mod D) Vi{d[D 
Q (u, v)<n 


2de D, u Dz onpedenstomca Kak panee. 

OTH TeOpeMbl WaloT «MHcHepcwio» HHTepecylOUMX Hac KOJIMYeCTB B apu(pMe- 
THYeCCKUX Mporpeccnax. [IpuMenaa oueBHHbI aHanor HepaBpenctsa Ue6puuesa, 
W3BeCTHOFO B TeOPHH BeEPOATHOCTeH, MOXXCM BBIBECTH, UTO «MOUTH JWIA BCeX» 
D mexny D,; u D,+D, Oyayr umetb mecto dopmyapt (3) nu (4). Uncao 
MCKJNOUNTeJIbHBIX D, JIA KOTOpbIX 9STO He OyfeT BHINOJHATHCA, paBHo 
O(Dy_™), a qua D< Vn mpumensem taxxe (3) u (4). Tipu pemexnun co- 
OTBETCTBYIONIMX OMHAPHbIX AJMTMBHDIX 3aau BJIMAHMe UcKOUNTeNbHDIX D 
YUHTbIBAeCTCA C MOMOLIbIO TPHBHaJIbHOH OMeHKM CBepxy. 


OHO u3 3ayau, MOAMaloulMxXcA TaKOM TpakTOBKe, ABAeTCH mpo6sema 
ACHMIITOTHYeCKOrO BbIPaxKeHHA CYMMBI 


>) % (tm) t (m+ 0), (9) 


m<n 


KOTOPOH 3aHWMasiucb MHOrHve aHruiMiickwe MaTemaTHKH. Jia k = 2 Takoe BbIpa- 
*KeHue JaHo B (°); Aad R=3 B HeqaBHeH paOote C. Xomm (?). IIpu kR>3 
W3siaraeMble TaM CIOCOObI] HelpHMeHMMBI. 

Cymma (9) copnmaflaeT C YHMCJIOM pelleHH ModaHToBa ypaBHeHua 


XyXq—YiYo---Yr=l, 1oxywe<n. (10) 


C nomourp1o Teopemp: 1 ymaeTca oKa3aTb TeopeMy, FoAHy!o Wa moOoro k; 
ia MpocToTH! cbopMysMpoBKu Gepem / = |. 
Teopema 3. Tpun-oo, k>2 


SY) te (m) te (a + 1) ~ RE CyySpn (Inn), (11) 
mon 
20e 
~ s {FANS 
Sa Ha Teh (eels): 
Tea pin 
: —h+ = 
C= ie (In Y) : \ ee \ (Yyr ee Yn a) Ws - + Wp ag? 


1S Sev SU p41 SV (Yury) * 


Tor 2Ke MeTO, MO3BOJIAeT NOMyUATh Aa seBol yactu (11) acumnTotuuye- 
cKoe pa3vlo%wKeHHe Bua 


nP;, (Inn) + O (ni), (12) 


rye P,— momMHOM k- cTeneHH. 
3 JAH, rt. 120, N 5 961, 


Ilycth Q(u, v) —paHee ynomuHaBllasica OMHapHad (bopMa JMCKpHMMHaHTa | 
d<0; ®—mose amreOpawueckux nce, aOeleBO Hall MOJIEM pallHOHaJIbHbIX 
uncesl [UcKpumMuHaHTa dg; g >> 0 —uesoe uncno, u mycTb (d, gdg) = 1. | 

Teopema 4. I[pu n>n,(d, g, dg) paspewumo ypaenenue 


n = Q(u, 2) + gN (a), (13) 


20e N (a) —Hnopma yerouucarennoeo udeana us &. Lleicmeyem coomeemcmeyr- 
wu acumnmomuvecKkul 3AKOH. 

B uacrHom ciyyae R=k(V—1), N(@e)=22+ 2? nomyyaem yxe u3BecT- 
Hy!o TeOpeMy TeOpHH KBaTepHapHbIX KBaypaTMyHbIx (opm: n= Q(u, v) + 
+g(22+ 0°). [pyrou yacrupm ciyyah mouyyaeTca 3a cyueT MHOrO cnellMaJb- 


Horo BbIOopa SK. 
Teopema 5. JIna 3adannoeceo D>0 u n>n,(D) paspeuumo ypaeHenue 


n= Il, +I, (14) 


20e Il, ecmo npouseedenue npocmolx uucen =1 (mod 4), IU, — npouseedenue 
npocmelx 4uucera =1 (mod D). Ecau caumame p/ll, Oeasrdet, a p/Il, © (D) 
pa3, MO MOCHO YKasamb acumnmomuueckyIo MopmyAY OAA 4uUCAa peweHuil. 

IIpn D=4 nosyyaercH w3BeCTHaA TeopeMa O UeTHIPeX KBajipaTax. Jaa 
yacTHOrO Culy¥ad, Kora aOeseBo nose uMeeT W3eTa-PyHKUMIO Bua A(s) = 


q-1 
a (sy T TEs! Xn), THE Xx OTBEYAIOT BbIUeTaM CTeMeHH MO MpocTOMy MO,yuIO, 
k=1 
MH Kora g = 1, acumnToTuyeckand (opmyvia JIA unCa pewenui (13) umeeT Buy 
orn & (n) + O(n'-%), (15) 
Vid| 
rye co 
yal (81) nice 1 NGpSi (8,1) Q 9 
ey oe 3 (1, 8,39. . .8¢_1) (16) 
81) 02,..907 = 1 q-1 


ie as 


(s (n, D) Bsaro us (6)). Pax S(n) ycnosuo cxozsmulica, u S(n)>1/Inn yaa 
OOJILIMX 7. 

Bpipoy Teopem | uw 2 OCHOBbIBAaeTCH Ha TeOPpHH MpepcTaBseHHA GObUINx 
YMCeJI TePpHapHbIMH KBapaTHYHbIMA (opMaMu, pa3spaOoTaHHOli aBTOpOoM U 
A. B. Maapimeppm (cM., Hanpumep (1,?-5)). Sfecb BO3MOXxKHO JIMUIb KpaTKO 
MOSHCHUT ero. EcJiM packpbitb CKOOKH B JleBOli yacTH (7), NOsyYaloTCA CyMMBI 
weHoB Bua t(Dy, + l)t(Dv,+ 1). Ecm (Dv, +1, Dv, +1)=1, To 970 
MpowspesenHe paBHO 7(D?v,v,-+4+ Di(v, + %2)+/), a mocneqHee paBHo 
uNCy pelieHHi ypaBHennaA D?y,v, + D1 (v, + v2) + /2 = vw, aro MoxKHO CBecTH, 
cyMMupya no D, k mpeyctapnennio uucta (1 (¥,—2))? hopmol u2?—vw npu 
MOAXOAULMX TCOMETPHYeCKHX M KOHTPyeHIMaJIbHbIX yCOBUAX (8), TpakTyeTca 
aHaJIOrMuHo. 


Tlocrynuao 
7 III 1958 


UHMTHPOBAHHAA JIUTEPATYPA 


110. B. JIuuunk, Becrn. JITY, Ne 5 (1955). 2C. Hoole y, Proc. Lond. Math. 
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*10. B. JImuuuK, Yen. mMatem. nayx, 4, (33) 5 (1949) Se sO MOB: oll renee Ke Cem 
Masanbwes, Yen. matem. nayK, 8, Ne 5 (1953). © A. E. In gham, J. Lond. “Mat: 
Soc., Ne 2 (1927). 
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Hoxnayn Ankayqemun nwayx CCCP 
1958. Tom 120, Ni 5 


MATEMATHKA 


B. A. MAPUEHKO u ®. C. PO®E-FEKETOB 


PASJIOMKEHHE 10 COBCTBEHHbIM ®YHKUMAM 
HECAMOCONP ADKEHHbIX CHHPYJIAPHbIX JIM®oEPEHUMAJIbHbIX 
OMEPATOPOB 


(IIpedcmasaeno axademuxom C. H. Bepxiumetinom 3 II 1988) 


1. IIpw pemenuu necralvouapHEIx 3aqau meToqomM @ypbe HeoOxosuMo 
YCTaHOBUTb BO3MOX%KHOCTb pa3JlOXKeCHHA HavasIbHbIX JaHHbIX MO COOCTBeHHbIM 
(PYHKIMAM COOTBETCTBYIOILUX KPaeBbIX 3aa4. 

®opmMyuibl pasloxKeHNA WIA KpaeBol 3ayauM Ha Momyocu: 


Hyl=y"—q(x)y=—Vy (0<x< ov), (A) 
y’ (0) — Ay (0) = 0, (B) 
Korjla 3aflaya CamoconpsxKenHa (T. e. A uM q(x) BelllecTBeHHb!), ObIIM BIepBbIe 


noyyenb! I’. Betiiem (+), KoTopblii JoKa3am cyllecTBOBaHve cneKTpaJIbHOL. 
(PyHKWMH (A) (BO3MOX%KHO, He ELHHCTBeHHOHM), Nopoxaromel sTH cbopMyvIbI: 


EQ) =\i@oQ xd, f=) BF VNOVE aa) (1) 


(yepes (A, x) OOO3HaYaeTCAH pelleHHe ypaBHeHua (A) mpyv HayasIbHBIX ycuo- 
Buax w(K, 0) = 1, @’ (A, 0) = A). 

B HacTOAlleH 3aMeTKe pacCMaTpHBaeTCA MPOH3BOJIbHad HecaMoconpsxKeHHar 
Kpaepaa 3ajaua (A) —(B) u aHanoruuHble 3ayaunH JIA KOHCUHBIX H OeCKOHeU- 
HBIX CHCTeM j\MiepeHHabHbIX ypaBHeHUH *. 

2. PaccMoTpHM cHayaJia Kpaepylo 3ayauy (A) —(B) aa ofHoro ypaBHenua,, 
Kora g (x) — MpOw3BouIbHad KOMMVJIeKCHO3HaUHaA (PYHKUMA, CyYMMUpyeMagd B Kark- 
JOM KOH€YHOM HHTepBasie, Hu A — mroO0e KomMseKcHoe uNcuO. JliA 9TOM 3aqauM 
MbI JlayjuM oOOoOmweHHe dopmys Belina (1), B KOTOPOM cNekTpasibHad (byHKUMA 
o(A) OKa3blBaeTCA yrKe OOoOmeHHOH (yHKuMeH **, PelicTBy!oOleH B TOMOJIOrH- 
yeCKOM TIpocTpaHctTBe Z. 

Onpefeneuue. JIunetnoe TonomorMyecKoe NpoctpanHeTBo Z ecCTb MHO- 
2%KeCTBO BC@X UETHbIX IWeJIbIX (PyHKUMH KOHeYHOH cTeneHu (¥. UW. dp. K. C.)i 
F (A), CYMMMpyeMbIX Ha OCH — OO <A< ow. 

oo 

TlocieqopatesbHocTp F, (A) € Z cxoqutcs kK Hywo, ecm Jim \ | F, (x) | da = 0, 

n> co 


0 
H cTeneHu op, PyHkunH F,(A) OrpaHMyeHb! B COBOKYIMHOCTH: SUP ¢n <<. 
nh 


* MopMyJIbI passOKeHuA MMA HeECAMOCOMPSXKCHHHIX (PeryJAPHbIX) 3aqay Ha KOHEUHOM: 
uHTepBasie OplH Nomyuenbt T. Bupxropdom u M.B. Keagpimem. Uactupie clyyan ChHrysap- 
HbIX H€CAMOCOMPAXKEHHIX KPaeBbIX 3aay paccmMoTpeHbI B pabotax M. A. Haiimapxa, 5. 4. Jle- 
puua, B. B. JiIugcxoro. 

** Tlonatue o6o6uleHHOH (byHKUMH ObIIO BHepBbie BBezeHo C. JI. Co6oeBLiM H cHcTema- 
THUECKH PpasBHTO B HegaBHux padorax JI. UWsapua, VW. M. Teaphanza—I. E. Lvaopa w 
ipyrux apropos. B uacTosimeli 3aMeTKe BBefeHHe OOoOmleHHbIX PYHKUMH OMKe Bcero MoL- 
xoquT nog cxemy HW. M. Tenpdpanna—T. E. Wuaopa (?),. ucnoub30BaHHyio HMH TIpH MocTpoe- 
HH MpeoOpasoBaHuh Pypbe Opictpo pacTymux hyxKuni.. : 
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Henpeppisubie muHeltnpe dbyHkuMoHaint T(/), elcTByloulme B MpocTpaH- 
cTBe Z, OyJleM HasbiBaTb OF OOMLCHHHIMU PYHKWHAMH T, nonaraa T (F) = 


=(F,7), a MHOxKeCTBO Bcex OOOOIICHHbIX yHKIIMH, JleHCTBYIOWMX B IIpo- 


‘cTpaHcTBe Z, o6o3sHauuM yepes T (Z). 


YcuOBUMCa, HaKOHeIl, MHOxKeCTBO BCeX 4. I. (ph. K. CTeMeHH <9, CYMMH- | 


J 2 
pyeMbIX C KBaj[paTOM Ha BeleCTBeHHOM OCH, OOO3HaYaTb Yepes Ws. 


Teopema 1. Kascdan (eoobwe HecamoconpasenHaA) Kpaegan 3ada4a — 


(A) —(B) noposcdaem o6o6wennyo pynkyutio RET (Z) maxkyio, amo 
(Ey (0) Be ), R) =\ F(x)a (x) ae, (2) 


0 


20e f (x) u g(x) —npouseoacnole Qunumnole dynkyuu us L*(0, 00), a Ey (A) 
u Eg(\)—ux w-npeodpasosanua Pypee (1). Ecau Es (A) CL (0, co) 7 720 


f (x) = (Ey (A) @(A, x), R). (3) 


Odo6menHaa cbyHKuua R naspipaeTcA ce KTpadbHol PyHkKUHeH Kpae- 
Boh 3aqauu (A) — (B). 

3. 3uaa cnekTpambHy1o (byHKuuio R 3agqaum (A)—(B), MoxHO NMOCTpOMTb 
quia spa K (x, y) cooTBeTCTByloulero oMepaTopa mpeoOpas0BaHHA 


w (A, x) = cosAx + \K (x, t) cos At dt (4) 


0 


JIMHeHHOe MHTerpadIbHOe ypaBHeHHe, MOJIyYeHHOe JIA CAaMOCOMPAXKeHHbIX 3alaq 
suepspie HW. M. Teapdanyzom— 5B. M. Jleputanom (°*): 


K(x, the W+\K@ Oi ydt=0 O<y¥<x), ©) 
rye 


oO? sin Ax sin Ay 2 ¢ sin Ax sin Ay 
Rear ar re ites te ees eee mee 


Mccneyxopanve ypaBHeHua (5) MpHBOAHT K cuJleqyrouleMy OOOOULeHHIO Ha 
HeCaMOCONPs2KeHHBIM Clyya cooTBeTCTByIOlMlMx pesyibTaToB VW. M. Tenp- 
gdaufa—b. M. Jlepurana, M. I. Kpetina (*) & ofHoro H3 aBTOPOB 9TOH 
3aMeTKH (°). 

Teopema 2. J[nza moeo umobo o6o0bwennan dynkyun RET (Z) 6o1aa 
cneKmMpaaonol ynkuyuel Hekomopoti Kpaeeott sadauu (A)—(B) c n_ pas 


(n>0) Ougddepenyupyemoltt qbynxyueti q(x), HneoOxodumo u Oocmamouno, 
“moon: 


° = 

1°. @yakyua D(x) = a R) umena npu x >O0 n-+3 npousé6od- 
Hox, npuuem O’(+ 0) =1. 

2°. Ecau FA)EWS u (F(A)X(A),R)=0 npu ecex X(A)EW?2, mo 
F (i) =0. 

ITpu amom q(x) u A onpedeastomca no R odnosHa4Ho. 
_ 4, Wpenmaraempmi metoy oOoOmjaeTCa Ha KpaeBble 3aauv JIA KOHCUHBIX 
HW OeCKOHeYHBIX CHCTeM AMPepewiWasIbHDIX YypaBHeHWH. DTH 3ayauM onncsi- 
BaloTch ypapHenvem (A) M kpaeBbIM ycsoBHem (B), ecu cuNTaTb, 4TO q (x) 
pH Kakyom x >0O u A ABAAIOTCA MPOM3BOJIbHBIMM OTpaHWueHHbIMu OMmepaTo- 
pamMu B HeKOTOpoM OaHaxoBoM mpocTpancTBe B, mpwuem g(x) HempepbiBHoO 
BaBucuT oT x. Kpome peleHvii w(A, x), KOTOpple Temepb yxKe sABJAIOTCHA 
onepaTop-PyHKIMAMM, HaM NoHaqoOsTca ene pelweHHa (A, x) ypaBHeHua 
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v"— vg (x) +v=0 mpw navanpupix Aannbix v(0)=J, v’(0)=Aun @-Ipe- 
o6pasospannsa £;(h) = \ © (A, KR) F(X) dx, | 


. 0 
Cuntasa qa npoctotsr B cenapa6emupim TWJIbOepTOBbIM IIpocTpaHcTEBoM, 
MbI MOOKEM SaNHCbIBaTb BCTpevaiollMecsd ONepaTop-PyHKUHH B MaTPHUHOM Bue: 
q (x) = || Tip (x) Il, @ (A, X)= || Ozp (A, x) ) wT. I. 
Teopema 3. Kastdaa onepamopyaa Kpaeeaa s3adaua (A) —(B) no- 


poocdaem cnekmpaacnyio mampuyy R= || Rm |i c saemenmanu Rin TF (Z) 
makyto, umo 


ioe} 


(Ey (2) RE(h))=\ f (x) g (x) dx, (6) 


0 


20e f(x) u g (x) — Henpepolenvie ~uaumnele onepamop-qynxyuu; E;(d) uw 
Eg(a) paste a U @npeodpasosanusn coomeemcmeenHo; (E;(d) RE¢ (A)) = 
= Il (EF (1) Ee’ (A), Riv) || (no odunakoseim undexcam npouseodumca cymmu- 
poeanue). 

Hccueqopanve o6paTHoli 3aqayM cHOBa MpHBo_UT kK ypaBHenuio (5), Ha 
STOT pas yxXe QA OMepaTOpHbIX (yHKUMli, H3 KOTOPOrO BbIBOAUTCA CHeLyloulad 
Teopema. 

Teopema 4. J[aa mozo umo6vt mampuya Rc anemenmamu R;, €T (Z) 
6elaa cneKmpadonoti mampuyeti neKomopoti onepamopHou Kpaeeott 3sadauu 
(A) — (B) cn pas (n>O) NenpepoieHo Ouddepenyupyemotti onepamop-qyHk- 
yuett q(x), HeoOxodUMO uU Oocmamo4HO, 4MObbL GoINOAHAAUC YCAOCBUA: 

° Coe 
1°. Onepamop-qdynkyuan ® (x)= ( = = ,R) npu x >0 umeem n+3 
HenpepoleHelx npouseodnolx u O’(+0)=/. 

2°. Ecau eexmop-dynkyua h(h) = (hy (A), hg (A),...) npunadasexcum W? 


(m. eh; (EW? u nae =| > |Ae() 2dr <ee), mo 


0 
sup | (x (A) Rh (A))| > e(s)| H(A), sup| (h(A) Rx (A))| > (¢) | h(A)|, 
20e supremum 6epemcn no ecem x(h)€Wo Ona Komopolx |x()| = 1, 
(a (A) Rb (A)) =>) (a (A) bk (A), Rin) u e(s)>>0 ne saeucum om h()). 
i,k 

5. MysbTunimkaTopaMu B lpocrpaucTBe Z aBvIsioTCA 4. I. @. K. C., orpa- 
HHYeHHbIe€ Ha BeULeECTBeEHHOH OCH. 

Tlostomy nosyyeHHbie POpMYvJIbI MO3BOJIAIOT pelaTb HeECTallHOHapHble 3aayu 
TOJIbKO JIA ypaBHeHHl Ll, [u] = uzz. OONAKO cnekKmpanoHan QynKyua R Kaote- 
Ooti KONKpemHou 3adauu Bceeda moocem Oolmb pacuupena (eo0bwe, He eOUN- 
cméeHHblim OOpas0m) Ha HeKomopoe, Honee wupoKoe, uem Z, Npocmpancmeo, 
u omblcKaHUe NOOOOHbIxX paculupeHuli CocmaébAAemM Codepocanue CneKINPAAbHOZO 
aHaAu3a OaHHOu Kpaesoli 3a0a4u. ITU paclMpeHuA CBAZAHbI C NOHATHEM CleKTpa 
3aauH HW C aHaJIMTHYeCKHM BUOM CeKTpaJibHOH (byHKuuu R. IIpu stom, ecun, 
HampuMep, (yHkuuH e—?**, et wT. Tl. OKAKYTCA MYJIbTHIVIMKaTOpaMH B pac- 
IUMPeCHHOM MIpocTpaHcTBe, TO 9TO MO3BOJIMT pellaTb MeTOJOM Pypbe ypaBHeHHuA: 

fe = a, 
Bia) == et (el a fe a TT. . 

He ocraHaBIMBanch 3feCcb Ha YacTHbIX TipwMepaxX TaKHX paClIMpeHHH, Mbi 
PaCCMOTPHM TOJIbKO Culy¥ali CaMOCONpAxKeHHOH oMepaTOpHOH KpaeBOH 3ajaun. 
B 9Tom culyuae CneKTpasbHaa MaTputia R No3vTMBHA B TOM CMbICIIe, YTO ecu F(A) € Z 
u F(VA)>0 npn —wo <A< 0, 70 (F (A), R)=]|(F (A), Rin)|| ecTh Marpuna 
MO3HTHBHOTO ONepaTopa. ITO MO3BOJIHeET MPHMCHHTb MeTO] PacilMpeHHA MO3K- 
THBHOrO (pyHkiHoHasia M. Pucca (°), C¢ MOMOMbIO KOTOpOrO OKasbIBaeTCH 


Teopema 5. 
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Teopema 5. Ecau g* (x)= q(x) u A* = A, mo cnekmpanronaa mampuya 
R seasemca onepamoprott mepoti, m. e. 


leo) 


\ FD 8 (*) dx = (EQ) REGO) = \ EVIE VH, (2) 


—co 


20e o(A) — HeyOolearolan onepamop-d~ynkyun (p(A+h)—p(A) npu h>O 
e€cmb HeompuyamerbHolli O2paHnudeHHolll Onepamop). 

J\na onepatop-yHkuuu p(A) HMeeT MeCTO aCHMITOTHKa TOQOOHO CKaJIAp- 
HOMY culyyaio (*). 


XapbKOBCKHH YToCyapCTBeHHbIM YHABePCUTeT Iloctynuso 
um. A. M. Toppkoro 2 II 1958 
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Hornayge Akagemuun nayr CCCP 
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MATEMATHKA 


E. ®. MHWJEHKO u uaen-koppecnongent AH CCCP JI. C. MOHTPATHH 


AHOKASATEJIBCTBO HEKOTOPbIX ACHMITOTHYUECKHX ®OPMYJI 
AJIA PEWWEHHH JW®®EPEHWHAJIbBHbIX YPABHEHHM C MAJIbIM 
MAPAMETPOM 


B paOore (') BErunCTeHbI POpMaJIbHbIe ACHMMTOTHUeCKHeE pa3svOX%KeHHA pelle- 
HHH CHCTeMbI JHpPepeHWHaJIbHbIX ypaBHeHHH C MaJIbIM MapaMeTpoM 


ot = f(t. ek ys... 94), 
Ge EO Nad yell” Pica Fh (1) 
q Se Sane Vk: (Ke re 


B OKP€CTHOCTH «TOUKH CpbIBa», T. e€. TOUKH, rye det|Of‘/dx*|| = 0. Otu pas- 
JIOmKeHHA (CM. (bopMystpt (1.50), (2.30) u (3.5) pa6orp! (*)) Obl 3aTeM cyuecT- 
BeHHO HCMOJIb30BaHbI Kak B Camo padoTe (1), Tak HM B paOoTe (7). OHako 
WOKa3aTeJIbCTB TOO, YTO BbISMCJIEHHbIe (POPMAJIbHble PasJIORKeHHA JeHCTBUTeJIbHO 
IIpHOIM2KaloT MCTHHHbIe pellieHHA cucTeMbl (1) c yKa3aHHOH TOUHOCTbIO, B pa- 
6ote (1) He MpHBeyeHo. Syecb Mbl MPHBOAMM CxXeMy S3THX OKa3aTeJIbCTB, 
HCNOJIb3yA OOO3HaueHHA padoTbl (+). 

JlmHeHbIM mpeoOpas0BaHveM KOOpjlMHaT cucTema (1) B OKpeCTHOCTH TOUKH 
CpbIBa MpHBOAuTcA K BUY (cM. § 3 pa6dorpr (’*)) 


eel = (24 yl bhi” + chety? A. di (61)3 eL,eie™ 4+... 0'(é, 7), 

ef = ale” + day? + 05 (6)? + di (E+ eee” +... = O' (5, 4), 
f= Se aete .. e (E,9), (2) 
Hesidete. WH) vy== 1 EO 


MIpHueM BCe COOCTBeHHbIe 3HayeHHA MaTpuubi | @,,|| HMeIOT OTpHIaTe/IbHbIe Leli- 
CTBHTembHbIe yacTu. IIpH —p<¢1<p (p—Masoe, HO He 3aBHcAlllee OT ¢ 
uHCIO) BeAMUHHY &1 MOXxKHO MIpHHATb 3a He3aBHCHMyIO TepeMeHHy!O H BMeCTO 
CHCTeMbI (2) paCCMaTpHBaTb CHCTeMy 


ds) w’ (6, 9) dy! ah et (6, 1) (3) 
Gite mien) nas MEIEEG, 4)’ 
(eS eee Oe Pet 


JloKagatTembeTBa Toro, 4YTO (POPMaJIbHbIe pasvlorxKeHHA pelleHHli CHCTEMBI (3), 
HalijeHHpie B pa6oTe (1), MpeAcTaBAIOT C BMOMHE OMpefevIeHHOH TOUHOCTbIO 
HCTHHHBI€ PelleHHA STO CHCTeMBI, MPOBOAATCA MO pasHOMy Ha KarK OM ee Tpex 
yuacTKOB H3MeHeHHA TepeMeHHOro ay ee GS 05 Oe <p, 
Cr et Pa Oy sles oo e'*, OguaKo OCHOBHaH Hex ITHX MOKA3ZAaTeJIbCTB 
Oya u Ta Ke Aa BcexX TpeX- yYAaCTKOB. Ira wed COCTOHT B HNOCTPOCHHH 
«TpyOb. PopMasIbHoe mpHOsMxKeHHe OKpy2KaeTCA Y3KOH SaMKHYTOM OKDPecT- 
HocTbio U, KoTopy!o MbI HasbipaeM TpPyOok;, AHamMeTp TpyObl 3aBHCHT OT ¢ 
HM mpu e—>0 crpeMHTcH kK -HYJO KaK HeKOTOpad MOJOKATEbHAaA CTENCHb ©. 
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JloKagbiBaeTCs, UTO eC HayasbHy!0O. TOUKY pelieHHs CHCTeMbI (3) B3ATb B Tpy6e | 
U, TO Ha BCeM IPOTAXKeHHH COOTBETCTBYIOUero yuacTKa 9TO pPellleHHe He BbIM eT | 
v3 TpyObl. C sto wWewbio rpanuua tpyOpl U koxcTpyupyerca Tak, YTOOBI 
HeKOTOpbIe H3 ee <CTeHOK» Obi CyHKWusAMH JIAMyHOBa [Is CHCTeMbI ypaBHe- | 
Hui (2), T. €. MepeceKaJIMcb Obl TpaeKTOPHsIMM CHcTeMbI (2) MPH BOspacTaHHH © 
¢ B OMpefeeHHOM HalpaBseHHH, HMCHHO «CHapy2KH BHYTpb» TpyOsl. | 

IIpu nmocrpoeHuu TpyOb!l MbI HCMOMb3yeM Ha BCeX yUaCTKaX MOJIOMKUTCJbHO- 
ompejeennylo KBaypaTuuny1o (popmy W (2?,..., 2") —dynKumo JIanynona 110 
JIMHEHHOM CHCTEMBI 


a’ 


pees re Fa Be (4) 
YHOBMETBOPAIOULyIO HepaBeHCTBY 
Way (22,0 erate E?s « 2 2); (5) 


p> 0 (cm. (*)). 

1. YVuactrok —pxti<—o,. Syecb BBOJATCA HOBbIE KOOPAHHATHI MO 
cbopmyam: & = §; gf = O(E, yn), i=1,...,k; aia, j=—2,...,1. Bormx 
KOOpAuHaTax cHcTeMa (2) 3anHcbIBaeTCH Tak: 


it yee Pesca (ak os 
Dee = ye ny = G (fo, He), 
ae Lee Le a gis 4 SEN tyel si 
sp =259 +K (F,9,7,2), “9 =avp +K (&,9,%, 2). (6) 
HeaBroHoMHyio CHCTeMy, NOJlyuatoulyioca M3 cucTempbl (6), ecu B Mocuez- 
Hel MPpHHATb 3a He3aBHCHMyto MepemeHHylo BewMunHy &, o6o3HauHM (6’). Ilo- 
; i,2 Phan) aed el j ity eee 
CTPOHM (PopMasIbHO CyMMBI: a) 9’? = eq; (6")-+ so (&); 6) y = (FE) + en (€), 
i=1,...,k; j=2,...,1, rae pyHKuMn 9), 99, 7, 4, OMpememmtoTcA U3 cooT- 
HOWeHHH, NOJIYYaIOWMXCH B pe3yJIbTaTe MOACTAaHOBKH CyMM a) WM 6) B cucTeMy 


(6’) u nocuielyrolmlero NpHpaBHVuBaHHA KOSPPHUMeHTOB MpH OMHAKOBbIX CTeMCHAX &. 
Ha3sopem TpyOok Uy, coBOKYMHOCTb BCexX TOYeK mMpocTpaHcTBa 


(61, o1,..., 0", 77,..., 4), KOOPMHHATbI KOTOPbIX YMOBJETBOPAIOT HepaBeHCTBaM: 
ah ; 2, k eee 

le — eG) <eMy; W (ge? — 9"? (e!)... P — P(E) <P ME — 1 (E) I< 

<éP,,j/=2,...,/, roe M,, Ny, P}—nonoxKuTeIBHbIe KOHCTAHTHI, He 3aBH- 


callue oT ¢. CoBoKyNHOCTh ToueK TpyOb! Uy, BbIesIeMbIX ypaBHeHvem | 9! — 
— gb? (ét)| = eM, Ha30Bem o!-cTeHKOH H OGO3HaUMM Yepes Ul; coBokyn- 
HOCTh TO“eK TpyObl Uy, BbILeAeMbIX ypaBHeHHem W (9? — o%2(é),...,p%— 

k,2 el 2n72 2 
—o"(é'))=e"Ni, Hasopem W-cTeHKO wu O603HauMM Yepes U”. 

if 

JlemmMa 1. Ha yuacmxe—p<#<—o, cmenxu U? u UY mpyoou U, 
npu Oocmamouno boaowuux M, u Ny seasiomca nogepxnocmsimu 6e3 KONMAK- 
ma OAA cucmembl ypaeHenuti (6), u éece mpaekmopuu cucmemet (6), HaUUNa- 

G1 1% 
rouuecn Ha cmeHKax Uz’ u Uy , npu 6o3pacmanuut exodam 6 mpyoy Uj. 
J\1a NOKasaTeMbCTBa JeMMbI 1 BHIUMCJIAeTCA MPOMSBOLHAA B CHJIy CHCTeMBI 
i) W e 
(6) Ha creHkax Uj’ u Uj; ona oka3biBaetca OTpHlaTembHOll. 

C momouib1o JIeMMbI 1 MeTOROM nocweqOBaTeJIbHBIX TIpHOsMKeHHH OKa3bI- 
BaeTCH, UTO, CCM HavaIbHast TOUKA HeKOTOpOrO pelleHHaA cucTempl (6’) npH 
¢} = — p B3ATa B TpyOe Uj, To Ha BceM mporsxKenMM yuacTKa — p< I< — oy 
9TO pellleHHe He BbIXOAUT 43 TpyOpl Uj. 

2 RNS ot Son ee Smecb cuctTemy (2) 3amMuleM B HOBBIX Mepe- 

= ° a Z es . . j j ; 
MeHHBIX T= pull; 6F = put, b= 2, or SO, Whew weelonle= Qn 
C= es ce en 


w= (“+o te, pul = aiu™ + bu! SEH (i) wee Tw 
pean papal euiodened git sane (7) 
eG, ue eee 


a 
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(ToOuKOH OOosHayeHO AudiepeHuMpoBaHHe mo +t). Heapronomuyio cucTemy, mouy- 
YaIOULylocA M3 CHCTeMbI (7), eCJIM B NOCIeMHeH MpPMHATh 3a HesaBHCHMyto Tepe- 
MeHHYIO BeJMuMHYy ut, OOosHauuM (7’). Kak mu B paOore (1), BbinucbiBaem (pop- 
MaJIbHble MpHOuMoxKeHHA: 


uw! = up (wu) + wuz (u'), v= 05 (u') + yor (wy, of = vf (w), 


Peeks lak cl. 


Hasopem Tpy6ol Uy CoBOKyNHOCTb BCeX TO“eK MpoctpancTBa (w!, u?,... 
Re od 1 
..-,W,U,...,0), KOOPMHAaTbl  KOTOPbIX YOBJIETBOpAIOT HepaBeHcTBaM 
2 2,1 1 k k,l 1 2 1 1,1 1 0 
W (ui —uP*(w’),..., w* — ul (ut) < pM, | 0! — 0 (u) | <pMa, joi— 0M 
<P., j=2,...,1, rne Ms, No, Ps— MONOXKUTeIbHbIe KOHCTAHTHI, He 3aBH- 
calltue oT ¢. CopokynHocTb ToueK TpyObl Us, BbIMeAeMbIX ypaBHenvem W (u2— 

os k h,2 2 . 

—u""(u’)...u" —u (u’)) =pM3, nasopem W-cTeHKOM HM OOO3HAUMM 4Ue- 
pes UY. 
Ww 

JlemMa 2. Ha yuacmKe — 9,/u<ul<o/n cmenka Us mpyba U, npu 
docmamouno Oonouom M, seasemca noeepxHocine1ro 6e3 KOHMaKma Oss 
cucmembl ypaeneHull (7), u é6ce mpaekmopuu cucmemol (7), NauuHaroUuecA Ha 
cmenke Uf}; npu éeo3spacmanuu = exodam @ mpyoy Us. 

C moMompio sIeMMbI 2 Me€TOAOM MOCJeOBaTeJIbHbIX MpHOIMKeHHH WOKa3bl- 
BaeTCAH, UTO, CCIM HavaJibHad TOUKA HeKOTOpOrO pellieHHA cHcTembI (7’) pu 
ul = —o,/u B3ATa B TpyGe Uz, TO Ha BCeM NpOTAKeHHH yyuacTKa— o,/U< 
<ul<o,/u 9TO pellieHve He BbIXORMT 3 TpyOb! Us. 

3. VuacToK o.<é' <p. Ilyctp ¢ = &(€') — pemenwe cycTempl ypaB- 
HeHu 


dein $i G0 
ee Se NE toe, ep! (8) 
d=} @! (&, 0) 
ompeemeHHoe mpu &'>>0 u cTpemameeca K Hymo mpu 61-0. 
Hasopem Tpy6o0 Us copokymHocTb Bcex ToueK Mpoctpanctsa (&,..., 6, 
2 
q,...,%), KOOPXHHATbI KOTOPBIX YOBeTBOpAIOT HepaBeHcTBam W (é° — 
4 ; 2 
— eé(e),..., 8" — 85 (6) = [Re], | |< Le’, rae R u L — nonomutenbupie 
KOHCTaHTHI. MuoxecTBo Touek Tpy6p! Us, BbieiAemMblix ypaBHenvem W (5? — 
— eee)... 68 — ee (e)) = [Re *]?, nasopem W-cTeHKOH HM o603HauEM 
uepes Uy’. 


JlemMa 3. Ha yuacmke 3,<&'< p cmenka ue mpy6o Us; npu docma- 
mouxo boaowuom R seasemca nosepxnocmoro 6e3 KOHMaKMa OAA CuCcMeMobL Ypasb- 
HeHUut (2), u ece mpaeKmopuu cucmemol (2), HAYUNAIOWUeECA HA CMeHKe Ue F 
npu eo3spacmanuu t exodam @ mpyoy U3. 

C MOMOUIbIO JIEMMbI 3 MeTOJOM MOCJeAOBaTeJIbHbIX MpvOsMxKeHu OKa3bl- 
BaeTCH, UTO, CCIM HauasibHad TOUKa HeKOTOpOrO pelleHua cucTembl (3) mpH 
61 = o, B3ATa B TpyOe U3, TO Ha BCEM IIPOTAKeHHH yuyacTKa 0, <§<p 9ToO 
pelleHve He BbIXOJUT u3 TpyOp! Us. 


Tloctynuso 
6 III 1958 
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MATEMATHKA 


WH. B. OCTPOBCKHIL 


O MEPOMOP®HbIX ®YHKUUAX, MPHHAMAFOLUMX HEKOTOPbIE 
SHAYEHHA B TOUKAX, JIEXKALIMX BBJIH3H KOHEYHOUM 
CHCTEMbI JIYYEH 


(ITpedcmaeaeno axademuxom C. H. Bepnumetinom 6 II 1958) 


B pa6otrax (14) paccmaTpHBaMcb Mepomopduble mpu |z|<_co (yHKUHH 
f(z), KoTopple OOjIaqaioT 3HaYeHHAMH, MPHHHMaeMbIMH B H3BeECTHOM OJIM30CTH 
OT KOHeEUHOH CHCTeMbI JIyder 


ARC CaO igen? edn wae temoalhlice AU Og ene ca eee ee (1) 


[IpH 2TOM OKa3bIBasIOCcb, YTO, eCJIM KakOe-IHOO M3 3THX 3HayeHHH PyHKWMA 
/(Z) MpHHuMaeT MOBOJIbHO pef\KO (B TOM CMbICJIe, UTO, MO MeHbIUeH Mepe, He- 
BaHJIMHHOB JlecspeKT ero MOJORKUTeMeH), TO ITO BMeUeT 3a COOOH OLeHKYy pocTa 
T (r,f), 3aBHCAMLy!0 JIMWIb OT pacnouoxKeHua syyen (1). 

Pes3yprat A. Opes (3) 3aksouaeTca B Cue yIolleM: 

IlycTb KOpHH Tpex ypaBHeHHli 


f(z)=0, Fr@)=0, f%@)=1 (2) 


(/ — HeKOTOpoe Lesloe HEOTPUaTeIbHOe UYMCJIO), 34 BO3MOXKHbIM HMCKJIIOYeHHeM 
KOHeYHOrO YHCJa, JexKaT Ha Jyuax (1). Kpome Toro, nycTb 


8 (0, f) +8 (00, f) + 4(1, f) > 0. (3) 
Torga nopayok f(z) He npepocxogut xzy+, rae y= min (O_41—9n) (m4 = 


won<m 
= 2dr + 6,). 
B paOore (*), o606mjaromeH pesymbTaTbI (7), WOKa3aHO yTBep2xKeHHe, KOTO- 
poe MO*KHO (OpMYJIMpOBaTb Tak: 
Ilycrh dbynkuua f(z) npeqcraBasetca B Bue 


F2) = DAr(e—m)y™ DA} <oo, DilIm(he)\|<co, (4) 
u myctb 6(b,f)>>0 npu nexoropom 6. Torga limr7 T(r, f) << co. CBagp Mex- 


Ay 9THM yTBepxKeHveM VM pesy/bTaTOM (°) cpa3y BbIABIAeTCH, ECM BOCTIONb- 
30BaTbCA CJIEAYIOULMM MpoOcTbIM saMeyaHHem. Ecam f(z) mpeactapaserca B Bue 


(4), TO MpH JOOoM a (BK OYaH O 4 oO) cCIpaBeAIHBO COOTHOLMeHHEe > | Im zp * (a) |< 


<( oo, re 2, (a) — KOpHA ypaBHenna f(z) =a. B cuny 3TOrO MOXKHO Topo- 
PHTb, YTO KOPHH ypaBHeHHnit 


PZ)=0,. F°@=0, fFe=1 


pacnONO2KeHb! «BOUM3H» Jy4elt argz= 0 un argz=7-. Kpome Toro, TaK Kak, 
He Hapylad OOUHOCTH, MOYKHO cunTaTh 6 =1, TO BbINOMHAeTCH ycmOBHe (3) 
cl=0. Mexjy Tem, TeopeMa SIapea snecb HenpHmMeHuMa. 

ConoctapuienHe pesyibTatos (?) u (4) mpxBeso aBTOpa K YCTaHOBJICHHIO 
TEOPeMBI, MO OTHOLICHHIO K KOTOPOH 00a pesy/JIbTaTa ABJIAIOTCA YaCTHBIMH cuy- 
yaaimu. IIpexye uem ee (opmMysMpoBaTb, BBeqeM HeOOxXo_MMBIe OGoO3HaueHUaA. 
970 


Ilyctb f(z) — Mepomopuaa npn |z|< oo tbyuKuusa, r,e'° —ee nomoca. 
Tlonoxum, caenya (1): 


4 | at pen 
1<rp.<R “a= R2Iy Sie (Pn — %) 
xX<PR<B 
(0<B—a=y<2n). 
Cumpoviama K,(¢) u K,(t) Oyqem o6osHayatp | _TOJIOXKUTENbHbIE HeyObIBalO- 
mue dbynkuwn t > 0, a OyKBamu k; — Bemnunnp! lim In K; (¢)(Int)4, i= 1, 2. 
t—oo 


C(R, «, 8, f) = 2 


Onpemgeaneunue 1. Muoxecrso a-touek pynKuun f(z) Haspipaerca «6.1M3- 
KHM» K cucTeme Jlyyeli (1), ecaH HepaBeHCTBO . 


Dd) C(R, Ons Ontis (f — 4) 2) < Ky (R) Ke (T (R, f)), 


n=l 


rye ky KoHeuHO, a k,< 1, BEIMOMHAeTCA Mpu Bcex R>O, uUcKMOYaR, ObITb 
MO2KET, HEKOTOPOe MHOxeCTBO Y—[0, co) Takoe, uTo lim R * mes {MM [0, R]}=0. 
R+ co 


Onpeneanenune 2. Uncno a Ha3sbiBpaeTca #-ecseKTHbIM 3Ha4ueHveM (PyHK- 
uuu f(z), ecH HaligeTca MHOxKecTBO B C [0, co) Takoe, 4TO: 

1) lim R™ mes {B F (0, RJ}<1; 2) limm(R, a, f) (T (R, ia 330, 

R> © RECB 

OueBu HO, HeBaHJIMHHOBO JecbeKTHOe 3Hauenne a fortiori ABJINeTCA #-ePeCKTHBIM. 

Teopema 1. IIycmo f(z)—-mepomopduan npu |z|<co dyxKyuan u 
nycmo ebolnoAKAemcA No Kpatineti mepe OOHO us ycaoeuu A, B, B: 

A. 1) Hyau u noawca f (z) «6au3sku» K cucmeme ayuett (1); 2) no Kxpau- 
Heli mepe oOna us dynxyut f(z), L>O0, umeem xoma Oot 0OHO *-OedeKxm- 
Hoe 3HaYeHUe, OMAUUHOE OM OV U oO. 

B. 1) Ioawca f (2) u a-mouxu f(z) npu nexomopom a=40, oo u HeKo- 
mopom yenom L>O «6ausKu» K cucmeme ayuet (1); 2) NYyAe ABAReMcA 
*-Oepmexmnoim 3Hauenuem f (Z). 

B. 1) Hyau u noawca f(z) u a-mouxu f(z) npu HeKomopom a=&0, co 
u HeKomopom yenom 1>0 «6ausKu» K cucmeme ayueti (1); 2) co AeAKemcA 
*-Oe@ekKmHblm 3HaueHuem f (Z). 

Tozda nopsdok dynkyuu f(z) KONeweH U He NpegocxodUuM BeAULUHEL 


% =x (y, Bi Re) = (m+ ya) ¥* (1 — Pe), 


20e 


‘== titi (8n41— Gn), Omti = ZneP Oy: 
1<n<m 


Te = ae . 
Bonee moeo, ecau o6e eeauduno. o; = limK;(t)t “¢ (i = 1, 2) Konexner, mo 
t+ oo 


pocm T (R,f) ne npesocxodum HopMaAbHoeo muna nopAoKa y, A eCAU NOMU- 

MO 39Mm020 OOHA U3 HUX pacHa HYUO, Mo He NpesocxodumM MUHUMAAbHOeO 

muna nopsdKa y *. r 
Ipu ky = ky = 0 momyyaeM, uTO NopAoK f(z) He mpeBocxoMuT Ty*, a 

ecu, Kpome Toro, K;(¢)=O(1) (@=1,2) (4To Bcerfa BBINMOJIHACTCA, CCH, 

He CUMTad KOHeYHOrO uHCIa, KOPHA ypaBHeHHl (2) pacmovioxKeHbl Ha Jydax (1)), 

TO M THM He BbIWe HOpMaJIbHOrO. ITO yrBepxAeHMe CHJIbHee TEOPEMbl Srpes (°) 

4 

HW CHuIbHee pesyibTata (*). 

Ja jokasarenbcrsa Teopemb! 1 ucnonbsyrorca: a) ouenka m(R, a,j) < 
Heras : nap 

<m(R, fF /ferD) + Cin {RT (R,f)}; $= 0,1,..5 a Q, co, Cipapelmupan 

* MoxkHO OMe@HUTb TaKxKe YTOUHEHHBIM TMOpAAOK T(R,f) uepes yTOUHeHHbIe NopstKu 


Ki (¢) u Ke (2). on 


aaa Beex R> 0, ucKs0uaa, BO3MO2%KHO, MHO2KECTBO KOHEYHON JVIMHBI; 6) oleHKa 
BeJIMYHHBI oe PAL) / fi 1+1)), BbITeKalomlad W3 Cyle,yloule TeOpeMbI, Jiexkalleh B 
ocHoBe Hallero uccIeqOBaHuA: 

Teopema 2. Kakoeut 661 Hu Goi au: mepomop@rasa npu|z|< 00 @ynkyus | 


f(z);1=0,1,2,...; au B (O<B—a=y<2n); ¢>0, nalidemca mnooie- | 


cmeo Y= Se < [0, 00) makoe, «mo: 
1) lim R-* mes {2 A [0, RI} <e; 


R+> oo 
. SP Na 
> V3 FED (Re®) (Re‘®) 
x RIC (R, a, 8, f) + C(R,%, BF) +9 (y, R)In{RT(R,A}} (6) 
npu RECA, ede 


dO < Apt ape Int {RT (R,f)}'x 


pe Rie ant ihe (O<y¥<7), 
R=R+iTiR A’ Tk) = lear (nx<y<2r). 

Ecau nopsdox f(z) Konewen, mo Hepaeencméo (5) moocem OblIMb 3amMeHeHO 
6o0Nee MOLHOLM: 


f) (Re’®) 


a OMAR. ae8 Ane iste 


MizBectHaa Teopema HesaHsMHHa O slorapHMHYeCKOH MpOW3BOAHOK aeT 
BO3MOXKHOCTb OMCHUBaTb CBepxy BesMuMHy m(r,f’) uepes m(r,f). Teopema 2 
MOXKeT ObITb MpPHMeHeHa B HEKOTOPbIX CJlyYadX A MNOMyueHHA OOpaTHOH 
OLeHKH. 

IIpu qoKa3aTeJIbcTBe Mbl HCXOAMM H3 (bopMyvib! HeBansmuna (+) u TelcTByeM 
MeTOJIaMH, IpeCTaBJIAIONIMMH YCOBepIIeCHCTBOBaHHe MeToyos (*). Hawn merTopi 
WlakOT BO3MOXHOCTh NOJIVYHTb elle TaKOe yTBep2xKeHHe: 

Teopema 3. Iycme f (2) mepomopipxa 6 Kpyee |z|<c 1 u nycmo éotnoa- 
alee no Kpatineti mepe oOHO u3 ycaoeuti A, Bb, 

. 1) Hyau u noarwca f(z) aencam na paduycax (ly. 2) "ONGey ye 
wee HeKomopoeo a=- 0, co u HeKOMOpOeO Yernoeo 1>O0. 

B. 1) Ioatoca f (2) u a-mouxu f (z) npu Hekomopom a=£ 0,00 u HNeKOMo- 
pom yeaom L>O0 aeocam na paduycax (1); 2) 8(0, f)>0. 

B. 1) Hyau u noawca f(z) u a-mouku f(z) npu nexomopom a=£0,o u 
HeKomopom yenom L>O azexcam Ha paduycax (1); 2) 8(oo,f)>0. 

Toe2da, Hesagucumo om 4UuCcAa (AULb Obl OHO OHbLNO KOHEXHbIM) U pacnoao- 


wceHUus paduycoé (1), nopsdox f (z), m. e. lim|n T(r, f) /In(1/(1—r)) ne npeeoc- 
rad 


e 
By) nce inh | < Agjtn.teR™ (C(4** R, x, By f) + 


a 


xodum 4. 

GaMeTHM, 4TO HMeeT MecTO H OovIee CHJIbHad TeopeMa, B YCJIOBHH KOTOpoli 
(burypupylor (mpucnoco6sleHHble K runep6omMyeCKOMy cslyyaio) NOHATHA «6uIM- 
30CTH» MHOxwKecTBa a-TOYeK f(z) K pagMycam (1) uM *-ZedeKTHOro 3HaueHua. 

Bpipaxkalo mpusHaTebHocTh A. A. Tompy6epry, koropomy s o6s3aH upeeli 
CONOCTaBJIeHHA pe3sybTaTOB (*) wu (*), u B. A. Jlepuny 3a psa WeHHbIxX coBe- 
TOB H BHHMaHve K paoorTe. 


XapbKOBCKHA rocyapcTBeHHbI yuupepeuter Iloctynuu1o 
um. A. M. Toppxoro 6 II 1958 


IMTHPOBAHHAS JIATEPATYPA 


1 R. Nevanlinna, Acta Soc. Sci. Fenn., 50, Ne 12 (1925), ®M. I. Kpeiu, 
Msp. AH CCCP, cep. matem., 11, Ne 4, 309 (1947). 5’ A. Edrei, Trans, Am. Math. Soc., 
78, Ne 2, 276 (1955). $1. GB. Octposckud, TAH, 116, Ne 5, 742 (1957). 
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Wornxagn Akagemun nwayrx CCCP 
1958. Tom 120, Ni 5 


MATEMATHKA 
A. T. MOCTHHKOB 


KPHTEPHH JIA BIMOJIHE PABHOMEPHO PACIIPEXEJIEHHOM 
NOCJIENOBATEJIBHOCTH 


(ITpedcmaeaexo axademuxom H. M. Buxoepadoseim 17 I 1958) 


B HactTosiieH paOore aetca KpHTepuHli Aa Toro, YTOOLI TMocseOBaTeVb- 
HOCTb BeIICCTBeCHHbIX 4HCe a, B3ATHIX Cc OTpesKa [0,1]: a =a), &, O%,..., 
OblJla BMOJHeE paBHOMepHO pacmpemeseHHor *. Ham paccyxeHHa OyfyT ana- 
JIOPHYHbI paccyxeHuam § 4 paodori (*). 

Uepe3 As = (9, 52,..., Os) OyeM OOO3HAYATh NMapasiesenuney, slexKallni 
B S-Me€pHOM e€]MHHYHOM Kye, ONpefevieHHbI TeM, 4TO i-A KOOP/MHaTa ero 
TOUeK MIPHHaiexHT HHTepBasly 4;; yepes |A;| Oyem OO6o3HayaTb OObeM Ia- 
pauviesenuneya Ags. 

Teopema. IJ/ycmb nocaedosameaenocms % makoéea, 4mo cytuecmeyem 
KOoXCManma Cc makas, umo daa atobo20 s > 1 u awboeo As 


eS VEN 
et eee 


P+ © P 


Toz0a nocredogameAbHocmb &% ABANEMCA BNOAHE paBHoMepHO pacnpedeneHHoU. 

JIemma 1. IJycme r > 1—yeaoe aucao. Ilycme 6-HeKkomopoll uHKmepear 
c [0,1) wu |8|—eeo Oauna. Paccmompum edunuanoui Ky6 @ l-mepHom npo- 
empaucmee. Mepa Jle6ezea mex mouek amozo Ky6a, OAA KOMOpoed KOAUHe- 
cméeo KOoOpOuxam, nonaéewux 6 uNMepean & (OO03HALUM |Mo KOAUKeCMEO Ay 
yooeremeopsem nepaeencmey 


t 1 
(An Helena 


He npeeocxodum r*/ 4 L?. 

TlokasatTeabcrTsBo. CymecrByet Ci, cnoco6oB, nocpeycTBoM KOTOpBIX 
MOXXHO paciipenemuTb k oTmeToK «mona B 6» Ha / ect. IlycTb 6 ecTb uHTep- 
Bal [a,b]. O6bem oOacTH, oMmpeyeseHHOH ycCJIOBHeEM, UTO Rk ompemesieHHblx 
KOOPAHHAT YAOBJeTBOPAIOT HepaBeHCTBaM A<&<0, a OCTaJbubIe [—k —ue- 
paBeHCTBaM M60 0-< §<a, m60b<é <1, papen (6—a)*(1—(b =) ) pes 
= |6|k(1 —|8|)'-®. Tlosromy o6bem oOacTaH Touek, k M3 KOOPAMHAT KOTO- 
pbIX Nona B 6, a OCTasIbHble BHE 6, paBeH Cat a eer) amie Mickomaa B 
JIEMMe Mepa MOSTOMy paBHa 


Laie Dy Corpse — | 3iy 
|k—1|8||>LIr 


TIpovspeya OObIuHYy!o OlleHKy 9TOTO BbIPAaxKeHHA, MOMyYaeM JIeMMY. 


* Onpeyenenve BONHe paBHOMepHO pacmipefeseHHo MocieqOBaTebHOCTH CM. B  Ppa- 
Oote (2). 
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Ilyctrb s>1 u l>1—narypanbubie uucia. PaccmaTpHBaeTca eMHMUHbI 
Ky6 B /s-mMepHom mpocrpauctBe. Ilyctb As = (6,,..., 4s) — PHKCHPOBaHHbIii 
Napasiesenune, B CMHHYHOM Ky6e s-MepHoro mpocTpaHcTsBa | A, | = | 6,]...| 65 | — 
o6beM sTOrO Hapasienenunena. Ilycrb Kakasd-sH60 TOUKa KyOa MMeeT KOOp- 
MMHATH (G1, a; .'-, Gs; Osciy. + +5 Cos, 9 Alanine my On) aC LD ee 
KOOPAMHaTbI 10 s wiTyK (8;...B;), rme Bp = (Aa@—ns41---Ohs), R= 1,2, ...,1,— 
TOUKH eMHHUHOTO Ky6a s-MepHoro mmpocTpaHcTBa. O6o3HauMM Yepes A? KOJIN- 
yeCTBO 3THX TOWeK, MoMmaBluHx B Ag. 

Jlemma 2. IIycmo r>1 yeaoe. Mepa Jlebe2za mouek eOuruunoeo Kyba 
ls-mepHoeo npocmpancmea, OAA KOMOpoLx 


palorpnag pes ateny 


He npesocxodum r*/4 1?. 

Joka3saTesmbcTBO. Cocuntaem mepy JleGera MHOxKeCTBa Tex TOWeK 
/s-mepHoro Ky6a, y KOTOpbIX B mpescTaBeHuu (B,,..., B81) Ha ompeyeneHHbix 
* MeCTaX IIpOHCxOAMT Monajanve B As, a Ha OCTambHbIx HeT. IlycTb E; — egu- 
HHUHbIM KYO Ss-MepHoro MpocTpaHcTBa. OueBuyHO, 2Ta Mepa paBHa 


ipace \ oa dx,...dxis =|A,|*(1—| As |) 
Ne ACE (Mur ci 
—_=S — Sse i Or 
x pas l—x pas 
(KaxK]bIM MHTerpadl S-KpaTHbIi). 


Tlockombky * monafanuli MbI Moxem C% cnoco6amu pa3MecTHTb Ha / mectT, 
TO HCKOMas B JIEMMe Mepa paBHa 


l 
LS > 67 (A) ne 


x=0 
[XA SI> Lr 


ITpovspey1 oObiuHy!o oneHKy, NouyyuM, uTo L <r4/4l?, 

JLokasaTeabcTBO Teopemp. Ilycrb NOcMeOBATEMbHOCTh %= oy, %,.-. 
+++ %s,..+. YROBJIETBOPHET YCuIOBMIO Teopembl. Ilyctb As = (8,,..., 65) —na- 
Pasilewenunes B €AMHAYHOM KyOe s-MepHoro MpocTpaHcTBa. CoOepem uncwia o- 
cleQOBaTebHOCTH B rpynnbi no sutyKk: P\, PS, ... , rae PS) = (anc sarin 
-++)O%ks), T. €. PACCMOTPHM TOCMeLOBaTebHOCTh TOYeK s-MepHOTO e,MHUUHOTO 
KyOa. 13 X uneHoB nocmeqoBaTeIbHOCTH MBI nowyuum [X/s] Touex. O6o- 


Ox iene 
3HauHM Yepes ANY CKOJIbKO pa3 TOUKH p®) (j=1, ... , [X/s]) nonagzator 


p Ag: BpCepes MpousBosibHo 1 > 1 nu co6epem tTouxu PS) 5 rpynnpr no / 
; S) p(s 
iy Be eps de LPS APS) PY og WP Shon 
BosbMem HaTypaJibHoe r > 1 vw OyeM Ha3piBaTb 1-yleHHy!O rpynmy ToueK 
Sc OPOuleH>, CCIM” KOWMYECTBO” TOUeK,” NONaBIMX B As, Papo 2 WAY) -G 
6|/<1, 4 «maoxoli» B npoTuBonosoxHOM cryyae. O6o3sHayHM yepes M ([X/s]), 


CKOJIbBKO pa3 Se Scie TOxHe Ipyllbl B MOCJIETOBaTeJIbHOCTH rpynn, oOpa- 
/s 
30BaHHbIX U3 | i NE€PBbIxX YHCeJ MOCMELOBATeJIbHOCTH a. 


Tora kosmuectBo xopolmMx rpynn 6yyeT 


(A]-m(2) <2 m2) +00 


¢ a6comorHol KoncranToli B O. Xopomiaa rpynna mpHBHocuT (| A,| + 6/r) 
ToueK, nonaputux B A,. Ilostomy u3 [X/s] touex PS) A, nmonayaet 
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at ai(1a.14-2)(4—m (2) +mu(f]) +00 


O(/) MpovcxoxHT OT TOTO, 4YTO, BO3MOXHO, eCTb HeMOsHad rpynma ToueK. 


Orciojla 
ait = 2 (142) +o(M([]}) +00, 


O6o3HauHM uepes Wi MHOxKecTBO Tex TOUeK B /S-MePHOM e€MHHYHOM Ky6e, 
JWJIH KOTOPBIX | Ay —1|A,||>l/r. Kaxnaa naoxaa KoMOwHalua mpeycTas- 
aset co6oH touxy Vt. Tosromy M [2 }) < Merwe (QM). Ho nph X>Xpo, 
corsiacHO YCJIOBHIO TeOpeMHl, 

N stx}s} (Mt) << 2C mes IN x 


s Xe i) z 
ARS = 2( [Ast +—2)+0(XF) +00 
(mo sieMMe 2). 
Otcioma, ycTpeMina X K OecCKOHeYHOCTH, Nosyyaem 


a ae 4 { srt 
Hey eee Sa eee cl i. 


X00 


Ycrpemiaa Temepb Napametp / kK OecKOHeUHOCTH, NoOsTyYHM 


aaa 4 
eg en es IAs}H}< —. 
X00 X/8s r 
PaccMoTpu¥M s_ mocJieqoBaTeJIbHOcTen Thi = OvNalen o: Sl (epenm 


KOTOpBIX T°x eCTb Halla MOCIeAOBaTeIbHOCTb «) 


J 
T'% = Gj 41, Xjto, ts, 


Kaxkjlad H3 9THX MOCIeOBaTeIbHOCTeH YJIOBJIETBOpAeT YCJIOBHIO KpHTepHa. 
O6o3HauHM BeJIMUnHYy Ae MOCTPOeHHYIO JIA MOCJeLOBaTeJIbHOCTH T'x, uepes 


AX! (T/a). Met ameem 
fa ae (Tia) 


X>oo 


Saad Ce PHO Le, eee, FO pee 


Ho, oveBH Ho, 


s—1 = 
Nx (As) = }\ Ab, (T!a) +046). 
j=0 
Orcioja 
a Ny) ae 
lim —-— = s 


X00 


=|As|. 


S 


Tlockompky s > 1 u A,;—so60H Mapanmenenunen, TO TeopeMa LoKasaHa. 
Marematuueckult nucruTyr um. B. A. CrexmoBa Tlocrynusto 
AxajemuH Hayk CCCP 12 I 1958 
LM TMPOBAHHAS JIATEPATYPA 


1A. T. MoctuunxoB, H3s. AH CCCP, cep. matem., 22, Ne 3 (11958) eee rAte les sliiro- 
ctuuxos, WH. HW. NatrenKku ii, W38. AH CCCP, cep. matem., 21, Ne 4, 501 (1957). 


978 


Jloknann Akagemun nayx CCCP 
1958. Tom 120, Ne 5 


MATEMATHKA 


A. A. TEMJISAKOB 


YHTEFPAJIbHbIE TIPEJCTABJIEHHA ®YHKUMK 
ABYX KOMIJIEKCHbIX MEPEMEHHbIX 


(J]pedcmaeaexo axademuxom M. A. Jlaepenmoesoim 11 II 1958). 


BpaOotax (?*) HaMH OblvIO ycTaHOBJIeHO, 4TO ecaM (byHKuuA F (w, z) pe- 
ryiapHa B oOmactu D> (0,0) npocrpaHcTBa JByX KOMIMJICKCHbIX MepeMeHHbIx 
W,Z, OrpaHHYeHHOH FHNMepMmoBepXHOCTbIO 


[pe ty le re (1) ee 


rye r;(t) — HenpepbipHaa dyHKuHA Ha cermente [0, 1] u 


Fi OOO SD » +, ys, (WSs SATO 


ra(2) = exp[—| 7 dinr, ()], (2) 
HW HelIpepbIBHa B 3aMKHYyTOH OOnactu D, To ua TOUKH (w, z) € D 


4 
4n*i 


1 
dt (ac (Pe eal d 


F (w, 2) = (Cae C. (3) 


Coe 4 


Ecm xe F(w,z)—dynkuna xkaacca a, T. e. F (w,z) — ananutuueckaa 
byHkunua BD uv dyxxuun F (w,z), Fw (w,z), F,(@,zZ) HempepbiBHbl B 3aMKHy- 
ToH oOsacTH D, To AIA TOUKH (w, z)&D 


Qn 


£ 
F (w,2) = gay (at \ de (POOR AO ge (4) 
0 


Ca 


ee 


0 


3 — ( = 3 —it = eS v = : 
nece C — oxpynniocte | 6] =1, q= be, uaa + (1 +2) aoa elt, 


© (w, 2) = L, [F] =F (w, 2) + wFy (w, 2) + 2F 2 (u, 2). 


@opmy.a (3) BbIpaxkaeT sHayeHue F (w,z) BuyTpH oG6sacru D yepes ee 
3HayeHHA Ha TpaHHle STOM OOuacTu; dopmysa (4) ycranaBsuBaeT cBolicTBO, 
Mpucyuee (yHKUWAM KJlacca a: sHaueHHA dbyHkuuu F (w,z) B o6mactu D 
ONpeqeAIOTCA MOBeAeHHeM JMHeHHOrO Auddepenuampnoro onepatopa L, [F] 
Ha rpanuye o6mactu D. 

Popmysmt (2), (1), onpexenstomme cbynKyun 7; (t), ro (c), BbIPaxkaloT cwJie- 
ayroulee TpeOoBanne: B «aOCOMOTHOH UeTBepTEMOCKOCTHy (B KOTOpoli KOOp- 
qMHaTaMH CJlyxKaT | w |, | Z|) KpuBas, onpexentemaa ypaBHeHuamu 


[wl =n(t), |z)=n(z), O<t <1, 
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eCTb OrMOalouad CeMelcTBa NIpsMbIX, 3aaHHoro ypaBHenvem 


Sarre A eee seed I oe 


f pacmosoxena mox oruOaemon (?,°). 

BosuukaeT Bompoc, Kak INMpoK Kuacc o6wacrelt, onpeqemtembtx yculo- 
Busamu (1) w (2), AMA KOTOPbIX MMeIOT MeCTO MHTerpambuble mpe_craBseHua 
(3) w (4). 

Hapany c 9THM KslaccoM, paccMoTpHM Kslacc oGulacTeli, onpenemeMblx 
ycuIoBHaAMH (2) u 


CO eos ee co, Oma aD 


ame ay 
gpAtl WJIM MeHHeT 3HaK Ha MHTepBane O<Ct<( 1 usm mouo- 


(oysxuns re (t) — 
2KuITeTLIIA ; 


Tlo nopofy sTHX OOsacTel, OKa3bIBaeTCH, UMeeT MeCTO TeopeMa: 

TeopeMmMa. Kaacc odaacmeli, epariuyr.t Komopoelx onpedeanonca Uru 
ycnaoeusnmu (1), (2) uau ycaosuamu (1), (2), cosnadaem c KAaccom O60AKO- 
Kpyeosolx oOAacmell, epanutol Komopolx OD, (w, w,2,z)=O0 Oearcdol Henpe- 
poleHo Oudddepenyupyemol u axaaumuuecKku e6olnyKAn’ useHe (L(D,) >0, 
L(®,)—onpedenaumeno Jleeu). aa o6aacmeti, onpedeanemolx ycaosuAmu 
(1’), (2), umetom mecmo unmeepanonoie npedcmaenrenua 


2m 1 
Danie Merle eA ONS mena rial ee 

F (w, 2) = Gap \ at \ ax \ ea dC; (3’) 

0 10 
1 FO 6 Oli C irae) a" 

(" 2 Face: »to(t ; ; 

F (w, 2) =z \ dt dc \ eT ae, (4’) 
0 0 (s 

20e 
He z VA din ry; (t) 


) eo fae), LS SU aaineee 


ra (7) <t<1 


© (w, z) = Lal F] =F (w, 2) + nwFy (w, 2) + nzFz(@, 2); 


(uw) — HaumeHoUlee YeNoe 4UCAO, He MeHoUUee LL. oats 

Tloka3aTembcrtTso. B Hayate Mbl YCTaHOBMM, 4TO CyllecTByeT JBOHHOM 
cTeleHHOl pAX, A KOTOPOTO BeMMIAHDI fy = 71 (Tt), fo = Fe (t), OMpemesmemble 
ycnosuamu (1), (2) um (1’), (2), ABAAIOTCA COMps?KeHHBIMM pafluyCaMH CXO- 
J{HMOCTH. 

JlelicrsutembHo, mo ycaosuio (1) wm (1’) ry =7y (t) — NomomuTe/bHaA, 
HelIpepbIBHad, MOHOTOHHO Bospacraloilat (pyHKuMaA Ha MHTepBaue (O,1). 
[lostomy o6paTHaa @yHkuuA t = p(r1) — HeNpepbiIBHaA, MOHOTOHHO BO3pacTalo- 
mad Ha unteppane (0,R,), rae Ry=m(1). B cany ycnoBun (2)en (1) 
wm (1’) 

«4 () 


6 ee 7G ere 


B uHTeppase O<Ct< 1. CulegopaTesbHO, fy = Fe (ct) B unreppane (0,1) ecTb 
(YHKUBA MOMOKUTEMbHAA, HerpepbIBHad, MOHOTOHHO yOpipaloulan, a nee 
fo = To (Y (ry)] = Dy (71) — NOOKUTeMbHAA, HeMpepbiBHad, MOHOTOHHO YObIBalo- 


2 i ae 
iad dyaKuua wa unTeppase (0, Aj). Vizpectuo (*), to Paes: Ms (71) 
= limr,(t) = 0. Ham octaetca yOeMuTbCA B TOM, 4TO KPHBaAH fy = , (r1) 
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o6alaeT cBolicTBOM «slorapHipMuyecKol BbITyKJIocTH». M3 ycoBua (2) HMeeM 


| 


al 
WJ 
d\n rz (7) apele 
dln ry (7) fear 
Orcioja 
ae ay 2 Up Laie hae (yee ee 
(d In ry (z))2 CF 7 (x) <0, <tc 
T. € 
Pin Os) ab Ay 
= [alii jkanaara [sbi Ree maak ee 


U3 teopempt Taprorca (1) culeqyeT, 4ro cyulecTByeT JBOMHOM CTeMeHHON 
PAX, QA KOTOPOrO BeMYHHBI fy = y(t), fe =F (t) ABMAIOTCA COMNPAKeCHHbIMA 
pawuycamMu CXOMMOCTH. 

Urax, o6nactb DX(0,0) c rpaHunet | w | =7,(t), | z| =7re(t), Trae 
r1(t), fo(t) OMpexensioTca nM ycnopusmu (1), (2) nM yenoBuamu (1’), (2), 
eCTb MosHad JBOAKOKpyroBad OOacTb, rpaHuwa KoTopoH WD, (w, w, Zz, z)=0 
[Baxjbl LudpdepeHunpyema WH yOBeTBopseT ycuoBuio L(D,) >0. 

O6patHo, nycTb o6mactb D (0,0) — smo6an KoHeuHad, Moat JBOAKO- 
KpyroBpad oO6acTb, panna KoTOpolK D, (w, w, z, 2)=Vz—9, (Vw, w) = 0, 
O<|w|<R,, ABaxKAbl HempepbiIBHO ANpdpepenuupyemMa HU yOBMeTBOPHAeT 
yenosnio L(M,) > 0. J,oKaxkem cyllecTBoBaHhe (e€JHHCTBeEHHOH) Tako (PyHKWHN 
g(t) O<St< 1, TO rpaHuya|z| =®,(|w]|) obmactu D onpenensetcs 
TlapaMeTpHuecKHMH ypaBHeHisiMu 


lwl=eM=n@, [21 =Qle@Q=n), 0<t<I, 


re 71 (t) HW re(t) YAOBNeTBOpsIoT WIM ycoBHsaM (1), (2) ua ycnoBuaM (1’), 
(2). Wcxomat tbyukuna o(t) JomKHa ObITb petienHem (byHKIWMOHabHOrO 


YpaBHeHHaA 
©; [9 (=)] = exp[— =, 2 ar] 


WIM ypaBHeHua 


©, [e (=) e (7) tT 9’(t) 
Pato | Mees na kL 


Sa HcKIMOYeHHeM cyyan 7, (t) = (t) = const, nocmequee ypaBHeHne TIpH- 
HMMaeT BUT 


, [71 (r)] 11 (2) + 
O> (aan a ae ae (5) 
WIM BULL 
dln ®2.[9(t)]__ dInrg (zt) ie a 
Give (¢).4-~— dln (Ge ee Ce (6) 


- Aas kak L(®,)>0, To tbynkuna r, = ®, (r;) YNOBJIETBOPAeT YCJIOBHIO 
N fg 


Gina <0. Nostomy sepa yactb ypapnenna (6) kak dbyHKIA Ing (t) — 


MOHOTOHHO yOpiBaloulad (pyHKWMA. CreqoBatTebHo, cyuecTByeT (€HHCTBEHHOe) 
pellenve ypaBHenusa (6) 


Ing (2) =o(—;.), 
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as 
rye »(— 7) — monorontio yOpiBaromlad (byHKIWAs apryMeHta — i: HJM, 
46, 
4TO TO Ke, MOHOTOHHO BospacTatiollad (byHKuna 7. A MOSTOMy © (t) = 
= ‘ 
= exp(— (=) — nonoxuresbuas, MOHOTOHHO = BospacTalomlad (pyHKWHA 


M€peMeHHOrO 7% MW TaKas, YTO (PYHKUMM 7 (t)=o9(t), ry (t) =D, [9 (t)] ynosae- 
TBOPHIOT yCJIOBHIO (2). 

Ham ocraetcs ycraHoBuTb, uTo pyHKUMA 9 (t) =r, (t) YAOBJIETBOPHeT VJIM 
yesopuio (1) wm ycnosuio (1). U3 cdopmytt (5) Bugno, uo r,(0) = 0. 
JlelicTBuTebHO, B TMpOTHBHOM cslyuae OBO Obl 7, (O) =1r,>0, a MOSTOMY 


| 2 
ple («) ot aay = 0, T. e. kpusan Inr, = In ®, (el8%s) == y (In 7) 


~~ 


pin ry (t) paw dinry eed 
(yObiBatollast, BbINyKad) uMesa Obl TOYKy Neperu6a pH fy =r, >0. Cue- 
AOBATeIbHO, KPHBaH ry = DM, (71) He OONafana Obl B uHTepBalie O<1r,< R, 
CBOHCTBOM «lOrapHMuyecKol BbITykocTHy. M3 stoi xe (bopMysibl HMeem 
®, [o(1)] =0, T. e. (1) =0 uw ry (1) =R,. DoKasprpaerca Touno tak xe: 
HYKHO TOJIbKO paccMaTpHBaTb Ins, Kak dyHKuHIO Inf’y, Tak Kak OOpaTHast 
dyHkuusa Inry = y,(Inr.)— MOHOTOHHO yObiBatoniad wu OGsafqaeT CBOLCTBOM 
f(t) 
a ? 


«orapHMuyecKOH BbiltyKocTH». UtTo KacaeTca ycuoBua es ()< TO 


OHO XapaKTepH3yeT BBIMYKJIOCTh KPHBOH re = DM, (74), H B STOM Culy4ae MMeIOT 


M€CTO HHTerpaJIbHble TpeyctrapsienunA (3), (4). Ecam xkpupan ry = @,(r,) He 


f(t) 
(7) ha vutTeppane O<t< 1 nam 


BCIOY BbIMyKa, T. e. PyHkuNA r, (t) — 
MeHAeT 3HaK HIM OoJIble HYJIA, TO, OKa3bIBaeTCA, OONIACTb, OrpaHHueHHyto 


runmepmopepxuocty | z | = M,( | w | ), MoxwKHO OTOOPa3MTb C MOMOLLbIO Nappi 
cyHKuni w= W", z= Z", rae n — NOMOKUTEMbHOe WeOe YHCIO, Ha OO6acTD, 
rpannya KoTopon | Z | = O3( | W | ) o6mayaeT cBolicTBOM: KpHBant fg = Ds (7) 


BbillyKJa. Ilostomy yvia cbyHKkumu F(W", Z") wmerorT MecTo HHTerpasIbHble 
Mpeyctapsenua (3), (4). Bosppaulaicb K CTapbIM MlepeMeHHbIM, MbI M MOuyyaem 
WMHTerpaJbHble mpepctaBmenua (3’), (4’) Aaa ucxoqHon dbynHkunn F (®, Z) B 
culyuae, eCJIM KpHBad fo = W,(r,) He BbINYKJa. 

Cnegcetsue. Ja am6oll oepanuuennot, noanol, O60nKOKpYyco6oll OOAa- 
cCmu, epanuya Komopoti Oearcdvl Henpepoleno Ougdepenyupyema U aNaAUmMU- 
4ecKu eolnykaa usene (L(@,)>0), umerom mecmo unmeepadbnole npedcmas- 
nenusn (3) u (4’). 

Ja cipaBeqIMBOCTH 2TOTO YyTBep2KJeHHA HaM HY2KHO TOJIbKO BKJIOUNT 


cayyaH, kKorga rpannua|z|=—%(|w |) o6nacru D = oOmayaer cBolicTBoM: 
, a ah Waa 
KpHBad f,—= (ry) Bbillyka uM mpamMad. Ho B 93TOM cayuae 1, (7) ee. 
d\n ry (7) 


a 9TO SKBHBaJIeHTHO YCMOBHIO 7 1. Orcroga cmeqyeT pu < 1, uw NosTomy 


n= 1, T. e. wHTerpambuble mpemctapsenua (3’), (4’) MpHHuMaioT, cooTBeT- 
CTBeHHO, Buy, (3), (4), YTO HM MOKasbIBAeT CMpaBeAJIMBOCTh Hallero yTBep- 
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MATEMATHKA 


C. J. SAEJIbMAH 


®YHAMEHTAJIDHbIE MATPHILbI PEWIEHHH OBLUNX 
MAPABOJIAWECKHX CHCTEM 


(ITpedcmaeaeno axademuxom H. I. Ilempoecxum 9 XII 1957) 


B npeabigqyuiax padorax apstopa (%,*) OblM MocTpoeHbl u u3y4elibl PyH- 
JlaMeHTaJIbHbIe MATPHUbl pelwleHHH (d). M. Pp.) JIMHeHHbIX MapaOoJMueCKUX B 
empicue HM. T. [lerpopckoro cucrem mepporo mopagka mo ¢t (MakcnMaJIbHbIli 
nopaqoK M pzndpbepenuupoBanua mo ¢ coBnagal c mapaSoumuecKkuM BecoM 20). 


B HactosileH 3aMeTKe CTposTca (bh. M. p. WA MpOvsBOJbHbIX JIMHeMHbIX Mapa- 
Oommyeckux B cMpICIe MH. I. [lerposckoro cuctrem * 


au, (heh) linea 1p 2) 
—— = Dd APY «OS Diu (x, t) =P: (t, x; D, a 4, 
ot 2bhebIk| <2bn; ot : 


jeri) 2a Wve (1) 


MW MaloTCA HeEKOTOPble UX MPWJIOKeHHA. 


1. C MomMonjbio MeTOJMKH, U30.%KeHHOH B (*), ycTaHaBMBaeTca cule, yto- 
ula Teopema: 


Teopema 1. ITycme: 1) Kosgduyuenma (1) Henpepoiener no t; npu 
3moM HenpepoleHocmb not Kosppuyuenmoe, OAA Komopelx 2bk, +|Rk| = 2bnj, 
VEGHOMEDHOSIOS X. US Vly YOO Ne OO. Sl ets eee ad Sle 
2) Koagbqpuyuenmet (1) oeparuyenbs u nenpepolenst 6 cmsicae T enbdepa no x. 
Toeda y cucmemo (1) cywecmeyem @ I, t>+, @. m. p. ae (0) aes 
yoosremeopsroiuaa Hepasencmeam 


gre } 
| om (DR? (t, Tne Nig 9) < CG (t a= t)—(-F1h1)/2b--2; —1—Rop—ee- (2) 
ake 
ats 


An 


DZ! (t, +, x, §) 


<C* | hl (¢ — 2) rk) /26-+n; 1h p—e*o (3) 


AZo al elo 20n7; | hb) <alt — t)125; a — npouseonoHoe nonoocumenonoe 
aUCAO; C, ¢ —nonosxcumenonole  4ucaa, saeucmuue suuwb om T: 

} ? 
c,c—omT u ay 0<a<1). Ecau donoanumenono x ycaoeuro 1) 
SoinoAHeHo ycaosue: 3) ny=nz=...=ny, As” (x,t) umerom Ry euler 


Henpepolenblx 6 CMbICAe Terbdepa no x oepanu4eHHolx Npouseodnvlx no t, x 
= ? ’ 
» §— GD. M. p. Cucmemol, conpsoennotl 


mo Z'(t, t, X, &) KaK dyxKyua om + 
« (1). Ecau oe OonoanumeaoHo K ycaosuam 1), 2) e@vinoaKeHo ycaoeue: 


[P| : 
* DR — inn To Mat ae 5 eal SS i Ly; = ‘ i 
e Axi xlte oe dxiin sil a at PEST Ales as artes Xn)i 6 = & + iv; 
26 - é 
a ry = =e q _—- as b— . 
oe Dh toe Dl eyes) ea): PJ fia) ae fe 8;,— cumBon Kpo- 
s= 


fekepa, MOBTOpeHHe HHeKca O3HauaeT, 4TO 10 HeCMy Tpou3sBoyzutTca CYMMHpoBaHHe 
980 ; 


4) koaguyuerme (1) onpederenot @ o6aacmu Gy { | 21 %)| <0is = 0 < 
<%s<00, s= 1,2, ..., 1, Ot Kt<t,} u seanwmcen 6 Heli ananu- 
MUYECKUMU DYNKUUAMU 2, O2PAHUYENHOIMU U HENPepoleHbLMLl NO X14, Xo,.. +, Xn 
t, Npu amom Henpepoienocme no t Koapmuyuenmos, Aan KoMOpoLX 2bk, + 
+ |k| = 26n; paeHomepxa no (2, x2, ... , Xn) us -G,*, mo @. m. p. 
Z(t, t, xX, &) mooem Oolmb nNpodoAHeNa 6 KOMNAeKCHYIO NO z,, 6, Cbazacmb 
G, makum o6pasom, 4mobel ONA mam OblAa aHaAumuUecKoti no nNepemennoLm 
2, %. [pu amom 6bydym cnpaésedaueot ouenKu 


n oho 1 
Di i Zo (t,t, x, &)) <C, (t — 2) “HAD I2b +a; by 9 
M-expy— Cops Oy | Opa; (et 7) ew), (4) 


2bky + | Rk | <2bn; — 1. 
2. IlpuBeyqem Be JeMMbI, XapaKTepH3yIOUlHe MHTerpaJibHble OMepaTopHl, 
SAJIPOM KOTOPbIX ABJIAeTCA G. M. p., B MpoctpancTtBax Ly co cHelnaJibHbIM 


BeCOM, Ha KOTOPbIX OCHOBAHO H3yueHHe 3aaun Kou (JIA mapadoumMuecKux 
CHCTeM. 


Onpeneneune. Pynkuna u(x,t) IPHHAA Me KUT NPOCTpaHcTBy 
Lont) 1L<p<cco, ecm cyMMHpyemMa p-A cTeneHb cyHkunu | wu (x,t)X 


xexpl—h) Sy Lei, 
lu, Heo ee = (\ | u(x, t)|P exp — pk (t) 2 Ltold ax)” ' 


®ynxuus u(x, t) Mpwnagnewur mpocrpanctBy Lox), ecm u(x, t)xX 


x exp| SR De a W3MepHiMa Hi cylecTBeHHo orpanuuena, || u(x,t) Ie na) = 
s=1 


tt or 
= Slip vrai |u (x, t)|exp (+ k(t) >) EAGIE Yepe3 Lo, nt), s 0OO3HAYMM Mpo- 
ce Seal 

CTpaHcTBO BeKTOp-(pyHKWHH C S$ COCTABAAIONIMMM, Kaxjad M3 KOTOPbIX MpH- 

s 

A 
waqneKut Lp, nays | (%, tear, s= Dy [alley x) 

R=} 


Jlemma 1. Ecau u(x, t)€ Lp, npyws 1 pam; 
(c—e)k 


R(t) = aca 
emeyey se OG atoll 
c— us Hepasercmea (2), OD<eE<ce; k—spnw6oe nononcumenbHoe 4ucAao npu 
ecex “tE[t,, ty]; t1= —— ee , o< 8 = Cy m0 
Upwey = (Zp (t, «, x, 8) ur(E, =) dé 
yOoenemeopsnem oueHKe 


Ry 
<e DEU; (x, t) 


re a (e) ( pe 2) nj—ko—1— | k | 126 | u (4 t) lp, k(t), N? (5) 
Lp, k(t) 


bk, + | k| <2bn;. 


* TIpemnonaraeTca TakxKe, YTO B o6mactn G, cuctema (1) napadoumu4Ha; Paataee T.. 
981 


O6o3Hauum uepes My 11, 4),s = Mp,s MpOcTpaHcTBo BeKTOp-pyHKunH u (x, ¢), 
IpHHawvieKallux mpocrpancrBy Ly, n),s HW TaKMX, 4TO BeKTOp-PyHKIHA 
nh 


u(x, t)exp los k (Nes « uutTerpupyema (io ¢ Kak 93JIeEMeHT MpocrpancrBa 


s=1 
ty 


Lys) H0 Boxuepy (7); u(x, t) |Mp s =i | u(x,t) ., KS dt. 
to 
PaccMOTpuM HHTerpasibHoe ypaBHeHHe 
t 


a(x, 1) =09(%, V+) del RL = x, DF (sw, 9) ab, (6) 
ty 
rye 
Z(t, ; %, §) 
RCP AK 1S) A RGR ne , 26k, +|k|<m;<26n; —1, 
a DEZ (tex; &) 
fe 


MaTpvita, uMeroujadt N cron6yop u fr = Ns crpok, S$ paBHO UYACJIy MpousBoy- 
HbIx Mo ¢,x nopaaKka ky, +(k|, 26k, +|k|< max m, *; F(t, v) — onepatop, 
: 


OllpeseseHHbI B Mpocrpanctpe M,, c OOslacTbIO 3HayeHHH, NpHHaswieKallen 
0, N > . 
My,n; WuTerpat mo +t B (6) noHHMaeTca B cMbICIe BoxHepa. O6o3HauuM 
m= max {m;—(n;—1) 20}. 
se 
JIemma 2. Ecau |v (x, Alley ay, @Co(E — bo)" ~F (t, v) ~yooesemeo- 
t 
psem YCAOBUAM: a) 


an) 


(2 Su) F's, 0) Ie», h(t), N dig Egt 3 te, 
th 
6)|| F (¢, v1) — F (é, v2) Icy, nit), N < Allo; — v2 ley, ni, ,» mo  wUuNmeepanoHoe 
ypaenernue (6) umeem eduncmeennoe peuenue Vv (x, t)E Mp+, yOoesemeopa- 
roujee Hepasencmey |v" (x, t)|Myp,r < B(Cy + E)). 
3. Byjem usyyatTb 3sanauy Kom aaa mapa6ommueckoi cHucTembl 


ake 


Li Svat (6) ee ‘ 
a PG De galt ae ea ee (7) 
bly 2) ee Nau 20K, al eet 
=, A 
li = 0, {X)0 = 
i ey athe Pi (1) Skany — Lp, R(t) © 
ee i el oF 07 (4) EL nas. 


/ 


VU, 
Ug \ 
Onpeneanenne. Ilyctp | : |, SN =r,—peulenwe ypaBHenua (6) c 


Us 


U5(5-1) = \ Red, MpHHawleKatllee mpoctpanctBy Mp ,-; Ha30BeM BeKTOp-(pyHK- 


IHIO VU, (x,t) OOOOMLEHHBIM pemeHHemM 3ayaun (7), (8). 
JlemMa 2 o3HayaeT B 9THX TepMHHaX, UTO, eCJIM BbINOMHeHBI ycoBua 1), 


2) Teopembpt | Hw ycnoBHa a), 6) memmpl 2, TO saqaua (7), (8) WMeeT ennn- 
CTBeHHOe OOOOMeHHOe pelleHue. 


* B cayuae, Korga, m;< ue Mj, BM€CTO IIpOH3BOAHbIX oT Z,; nopsgka ky + |k e 
2bky +|k|>m;, nnuyTes Hy. 
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Teopema 2. J]ycmo  eoinoanenot ycaosus: B) onepamop F (t, v) = 
=V (x,t) nepeeodum ece Henpepsienoie (yOosremeopsoimue ycaosuro Teav- 
Oepa no x 6 awboli KoHeUHOti O6AacmU ce (rect pects |x|<a}) eex- 
mop-PyHKyuu 6 Henpepolenoie (yOosremeopsarouue OO0OUWEHHOMY YCAOBUIO 
1g eabdepa no Xx) 6exmop-dynkyuu; Pr) OAA ONUCAHHELX 6 YCAOBUL B) BeKMODp- 
dynkyud | F(t, 0) — F(t, v2)i <L| v0, —v, LP, 0) lB (tt) 
9 (x) OepanuseHa @ Kaoc0oM KOHeUHOM wlape npocmparcmea x. Hau nycmo 

t 


6OINOAHEHbL YCACBUSA: p> ae ( [2° (5,0) Ais Wh 8) eee ree 
t 
<< Ey (t — to) ~ Pt 26P w ycaoeue 6) nemmot 2. Toeda sadaua (7), (8) umeem 
KAaccuKecKoe peiulenue u;(X,t), npuHadAematuee Bmecme CO 6CEMU CE60LMU 
npouseodHoimu nopsOKa ky + |ki, 26k, +|k| <2bn; —1, npocmpancmey 
Mp, HenpepoleHo sagucauue (no Hopme M,) om COAX) i ol hey sO), 
Sameuaune. IIpn Hexoropol jonomnurenbuoi raagKocru Kosppuruen- 


/ 1 
Tos P; (2, es ej: so YTBepxKeHHe TeOPeMbIl CIpaBe JIMBO JIA pelleHHii 
sanaun Koum mo HayaJIbHbIM JaHHbIM 
Oey, (Re) 
. Q R - Py 
lim ; oe AX) =U, Rg Oy Lee Ats Ne, as Dp NS 
t+ +t, || Ot" Ep, R(t) 


(8’) 
ecan of" (x) BMecTe CO CBOMM IIpou3BOAHBIMA JO MopsyKa (n; —k, — 1) 2b 
mO X MpvHagwiexuT mpoctpancTBy Ly xiZ,). 

Teopema 3. J]ycmo Koagbquyuenmot cucmemo (1) yoOoeaemeopsiom 
ycaoeuto 1) meopemot 1 u ycaoseuio: 3’) Ave. (x,t) umewm ky + |k| oepanu- 
4CHHOLX NpOUsBOOHOIX no t,x, HenpepoieHolx 6 cmblcne Teavdepa no x, 
ko =ky +k) RB =R+E’, 2bke aR p= (hy — 17) 26; ty St Se SN 
Toeda sadaua (1), (8') umeem He 6oree OOHOZO peeyAApHoeo pewenus u; (x, t), 
npunadsencaujeeo BmMeCMe CO CéOUMU NpOUse0OHbIMU OO nopsAOKA n;—1 no t 
npocmparcmey My, y Komopoeo é6ce npouseodHole om dynKyuli u;(x, t) c 
Ni<C my, 6xodsuue @ cucmemy (1), yOoerzemeopatom o606uwjeHHOMY YCAoBuIO 
Teavdepa. 

Teopema eduncmeexnocmu 3sadauu (7), (8) cnpasedauea, ecau F (t, v) 
yoosremeopsem Ycaoeuto 6) zemmbl 3 6 KAacce GyAKyuli u;(x, t), yOoere- 
meopstouUux CPOPMYAUPOBAHHolM Bolle mpeboeaHuAM U NpuHAadAEeH aux 
emecme CO céoumMu npoUus60dHoImu nops0Ka k, -+|k| no t,x, 2bk, +\|k| <m, 
npocmpancmey Mp. 

4. Wi3 anamuTuyeckoH mpomouwKHMOcTH MaTpnub Z(t, t, x, &) WH OWeHOK (4) 
cJlefyeT aHaJIMTHYHOCTh MO MpOCTpaHCTBeHHbIM KOOPAHHAaTaM peryJIApHbIX pe- 
IueHHH cucTeMbI (1), ecIM KOS:PHUMeHTbI SABJIAIOTCH aHaJIMTHUeCKHMHM (pyHK- 
I[MAMH MIO 3THM KOOpAHMHaTaM. B csryyae cCHcTeM, OJIM3KHX K JIMHeHHbIM, 10- 
MIOHUTeIbHO TpeOyercs, uToObr F kak BekKTOp-pyHKuMA oT ¢, x, u,.. 
ake 
atte 
MeHTaM; Kpome f. 


Dru;,..., 20k, #|k|<m;, Opiia ananuTuyecKo m0 BceM apry- 


*\ iene) 9 


YepHoBHUKH Tocy japcTBeHHEI Tloctynusio0 
YHHBepCuTer 4 XI 1957 


WHMTHPOBAHHAS JIATEPATYPA 


1YW. Fr. Werposcxkuit, Bwana. MY, B. 8 (1938). 2 9. X naa, PyHKuHoHabHDIA 
ananu3 u nonyrpyunp, WJI, 1951. %C. 0. 9anenpbman, AH, 98, Ne 6 (1954). 
4c. J. SinenabMaun, Matem. c6opn., 38 (80), B. 1 (1956). 


Jloxxann Anagemun nayx CCCP 
1958. Tom 120, Ni 5 


THIPOMEXAHHKA 


A. T. KYJIMKOBCKHM 


O JABY)KEHHSX C OXHOPOAHOK JE®OPMALWEN 
B MATHUTHOM PHAPOAMHAMHKE 


(ITpedcmaeaexno axademuxom JI. H. Cedoeoim 23 I 1958) 


Hwxe yka3biBaeTca KJlacc pelleHHH ypaBHeHuH MarHATHOM THAposwHaMuKU 
(pH OecKOHeYHOH  9dJIEKTPOMpOBOAHOCTH cpeybl), KOra 3aKOH [BM KeHHA 
B (bopme JlarpawxKa MMeeT BAA 


x; = Mi; (t)x9+ Mi (2), (1) 


rye X;— OPTOrOHaJIbHbIe KOOPAUNATbI YaCTHIbI; x7 — Te 2%e KOOPAMHATHI MpH 
t=0Q. AnasornuHble JBYXKeHHA paccMaTpHBayIMcb paHee B pa6oTax (1). 
YpaBHeHHA HepaspbIBHOCTH, afMaOaTHYHOCTH H BMOPOXKeHHOCTH MarHHTHBIX CH- 
JIOBbIX JIMHHH 3alvllyTca NpH 9TOM B Bre 


a Mi; H;. (2) 
Syecb A — onpefemremb marpuuet || M;;| = M. 
TloncraBiaad STH paBeHCTBa B ypaBHeHHA JBYOKeHHA 


1 Op 4. OT; 4 4 
OP G Bt, Tp. (Oe ae Aull adiotaae 


ZL 


WM yUHTbIBad paBencTBa (1), nNomyyum 


aM; o EM; 1 Op® 
dt? Tai Se oPAT—1 Gx? Nai Hy 
q 
RO Reh week (ei 
T Toth ee a prpmamrrime ul sie Naz | ([Nyl=M>). (8) 
1 


IIpeqcrasum Matpuuy M B Buge nponsBeyeHna 
M=A:B, 


rae A—optorouadibHant MaTpuua, B—cummerpwunas. Torga mpapaa yacth 
PpaBeHCTBa (3) MOKET ObITb 3alMcana CJleLyioulHM O6pasom: 


nl rl ap? 4 OH? HY 1 0H? H® 
A) PS eS Dee pe Ee pape 
On ae! A ee ax9 4nrA-| —/ ax? 2 fh sn sm ax? : (4) 


rye || Dj = B*. 

Tak Kak Jiepasd YacTb paBeHcTBa (3) sMHeliHa OTHOCUTeIbHO TO 4 mpa- 
Baw YaCTb ROJDKHA ObITb JIMHEMHOM B TeyeHHe BCero ABHDKeHNA, Ilorpe6yem 
AONOJHUTEIbHO, UTOOb! MpaBad YacTb paBeHcTBa (3) ocTapaach sMHeLHO!T 


Mp MPOWSBOJIbHOH adpPpHHHOH edopmMaynu cpenL. Ymuormaa Baparkenne (4) 
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Ha Fy; (| Fi; = ABA) M CyMMHpya mo 7, MOJyUuHM, UTO JMHeHHbIM OTHO- 
CHTCJIbHO X, JOJDKHO ObITb Tak2Ke BbIpaxKenue 


4 4 6p? 4 4 OHH? 1 1 OH?H®, 
AE oh ago tw OM Go Ge ie Com gr Go C= 8%). (8) 
q 


Ilyctp Coe kGy re C?; — nocrosHiasn MaTpuila. Torja, mpomudde- 
0 
PeHUHpoBaB BbIpaxenve (5) no k, nowyuum, uro ereecee MpecTaBJIAIOT CO- 


ep” ax? 
e 2 0, 
Coli JuHefube (yHKyMH mo x?: 
1 dp? 0 
ap = Pik + Pi (6) 


z 


(P:j H pz — NocTosHuBIe). Orctoya cmeqyeT, uTO CyMMa ABYX MoceqHUX csa- 

raeMbIX B BbIPaxKeHHH (5) Takxe MpemcTaBaeT cool smuHelinyio PyHKIMIO: 
0 

oT x;. Audepenupys cymMy Byx mocwleqHuX CJlaraembIx Bbipaxkenua (5) 

mo Bcem C;;, He paBHbIM TOXecTBeHHO [pyr Apyry, Nomy4uMM cHoBa sMHel- 

Z 0 

Hble BbIpPaxKeHHA OT Xj, HS BUA KOTOPbIX MOKHO B3aKJIOUMTb, YTO BCe 
dH°_ H® 

“3 mn 


0° ea Dla, ABJIAIOTCA JIMHCHHbIMU (pyHKILMAMU OT Xn 
l 


dOnt 
Peu nose 
(Qmntk HW Amnt — MOCTOAHHBIe). 

B jlaibHeliuemM paccMOTpuM culyyal, kKorqa XOTA Obl OHA W3 MaTpHN 
| Pz; || Hm | Qmnm||(m wu on duKcupoBaHbI fia aHHOl MaTpHUbI U MeHsIOTCA 
OT OJHOH MaTpHIIbI K pyro) umMeer paur 3. Byyem wa onpememeHHocTu 
CuHTaTb, 4YTO STO MaTpuua ||p,;|. Torga us paBeHcTBa (6) MOXKHO BBbIBeCTH, 
4TO Pi; = Pji HU UTO p® ABIIAeTCH MpOMSBOJIbHOH CyHKUMeH OT MHOroWIeHa 
BTOpOH cTemeHH @: 


0 
= AmnikXk + Annl (7) 


(ee) 0 
DO = p;jxi x%; + pix; + const. 
sid HadasIbHOH MJIOTHOCTH Novlyyaem BbIparxkenne 
Dua 2s , 
p? = xp (), (8) 


rye x — MOCTOAHHaA, a LWITPpHX O3Ha¥aeT MpoHsBoAHy10 0 O, 
Ecau e°=Aconst, To u3 paBeHcTB (7), rye p° fouKHO HMeTb 3HaueHHe 


(8), mouwyuuM 
0 779 
A; A, = an p° 2 i Bir 
(a:, WU Bs, — NOCTOsHHbIe). CpaBHuBad STH paBeHCTBa MexjLy coOol, HeTpyHO 
BAMCTHTb, YTO op, H Bip LOJDKHbI ObITb TaKHMH, YTO .KOMMOHEHTHI Halps2KeH- 
HOCTH MarHHTHOrO MoMA BcIOony OyAyT MponoplvouabHb! OAHOH Uu TOM x%xe 


TPOHKE UNC, T. €. MA@PHATHbIe CHJIOBbIe JIMHMM — NpsMBle. 
Ecsam p° = const, TO 


wy = Q, HiH}, = O,z, (9) 


+ 0 
re © u O;,— MHOroueHbI BTOpOi cTemeHH OT xj, MpHyem ;, OJDKHDI 
YOBJICETBOPATh YCJIOBHAM 


2 
ie = DiiDep 


(B 9TOM paBeHCTBe CYMMHpOBaHNA NO MOBTOPAIOULMMCA MHeKcaM He Nofpasy- 

MeBaeTCs). 
Ecam xoTa Obl OJMH U3 [MaroHasIbHbIX 2emMeHTOB MaTpulibl O,;, He pas- 

jlaraeTcs Ha JIMHeHHbIe MHOMKHTeM HIM pasmaraeTcA Ha MHOMKUTeJIM, He Ipo- 
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MOpUMOHaIbHbIe Wpyr Apyry, TO ws MOcesMHAX PaBeHCTB OyeT CuIeOBaTh, 
UTO BCe JMarOHaJIbHble QJICMCHTbI JLOJDKHbI ObITb CMY MPONOPIMOHAJIbHbI, T. eC. 
MarHUTHble CHJIOBbIe JIMHHH ONATb OKa3bIBalOTCA TPAMbIMH. 

CrlefOBaTeJIbHO, e/\MHCTBeHHBIM CJly4uaeM, KOra MarHHTHble CHJIOBbIe JIMHMM 
He TIpsAMble, ABIAeTCH cyyal, Korgqa Bce ;; ABJIAIOTCA KBalpaTaMu JIMHeH- 
HbIX MHOwKUTeNeH. Torga 


Ho = hipx, + hi (10) 


0 0 
(hj, W A; —ocTosuuble), MpHuem, Tak Kak OH;,/ Ox, = 0, TO Hep ==, Mata 
HUTHbIC CHJIOBbIe JIMHMA COBMaaloT C HHTerpaJIbHbIMM KPHBbIMM ypaBHeHHA 


dx® 


i ad hin Xn ae hy: 


Urak, ecam He paccMaTpHBaTb CJlyy¥ad, KOrla MarHMTHble CHJIOBbIe JIMHHM 
MpAMble, TO JIA TOrO, YTOObI ABYoKeHHe Ta3sa MpOMCXOAMJIO COrslacHO paBeH- 
cTBam (1), Heo6xofuMo, uTOODI 


070 0 
Ole= COnstie P= Pista Piers CONSE 


u urodn! H? onpexensmuch papencrpamu (10). M;;(t) u M; (t) onpeneamorca 
M3 ypaBHeHud (3), KOIPPHUMeHTHI KOTOPOrO ABJIAIOTCH MOCTOAHHbIMM UHCJIaMH, 
ONpeeJIAeMbIMH M3 HauaJIbHbIX JaHHBIX. 

B 3aksKOueHHe 3aMeTHM, UTO, KPOMe MarHUTHbIX CHJI, MOXHO OblIO ObI pac- 
CMOTpeTb H Apyrve cHbl. B “acTHOCTH, HalpxA*KeHHA, 3aBMCAWMe OT TeH30pa 
TecsbopMalluu HW TeH380pa CKOpocTeH WepopMallMH, He BJIMAIOT HeMOCpeACTBeEHHO 
Ha JIBW2KeHHe, TaK KaK 9TH TEH3OPbI HE MCHSAIOTCA OT TOUKH K ToUKe. Bananue 
TaKUX HallpxxKeHHH OyWeT CKa3bIBaATbCA TOJIbKO Ha (lopMe ypaBHeHHA MIpHTOKAa 
Telia H B PpaHHUHbIX yCOBHAX. PaccMoTpuM, HallpHMep, BASKHE HallpAxKeHHA. 
Ecuim KospPUUMeHTbI BASKOCTH NMOCTOAHHbI BO BCeH Cpeye, TO WHCCHMalHA IHEp- 
rHH B €JHHHUe oObeMa Take OyjeT NOCTOAHHA BO BceH cpele. Tak Kak TemJI0- 
Bad SHeEPrHA B eHHUWe OObeMa COBePWIeHHOrO Fa3sa MpONOpWHNOHabHa MaBuJe- 
HHIO, TO WOOaBoOuHOe BbIeeHHe Tella 3a cueT JuCccCHNaluH MexaHWyecKol 
9HeEprHH TIPHBOAWT K PaBHOMePHOMY YBeJIHYeHHIO aBJIeHHA BO BCeH Mmacce 
rasa H, CJlelOBaTeJIbHO, He OKa3bIBaeT BJIMAHHA Ha WBHoKeHHe. Ec, Kpome 
Toro, p°=const H kosPPuUHeHT TEMJOMPOBOAHOCTH MOCTOAHEH BO BCel cpese, TO 
TeNJIONMPOBOAHOCTh Tak>Ke He CKaS3bIBaeTCA Ha JBHKeHHH. JlelicrBuTelbHO, 
WaBsleHHe, a CeAOBAaTeJIbHO, H TeMMepaTypa B 9TOM CJlyyae ABJIAIOTCAH MHOFO- 
YIeHaMH BTOPOH CTeMmeHH OT KOOPAHHAT, H BbIAeeHHe SHEPrHH BCJeACTBHeE 
TeIJIONPOBOAHOCTH OyeT PaBHOMePHbIM TIO OObeMy. 

Tak Kak B Cuyuae ¢°=const H’ sMHeiHO BbIparKalOTCH Yepe3 KOOPAHHATHI, 
TO PaCCMOTPEHHBIe 3leCb PeUleCHHA ABMAIOTCA OMHOBPEMCHHO PelleHHAMH ypaB- 
HeHHH MarHHTHOK THApOAWHHaMHKH C IICKTPOMPOBOHOCThIO, OTJIMYHOM OT 6ec- 
KOHCYHOCTH H NOCTOAHHOM BO BCeH cpegze. B caMom jlevie, IPH 3TOM B ypaBHeHHH 


OH 
aes rot [vH] = v,,AH 


NOCIELHHH WIeH PaBeH HyJ10, H TeOpeMa O BMOPOXKeCHHOCTH MaPHHTHBIX CHJIOBBIX 
JMHHH BepHa, HECMOTPA Ha KOHeUHY10 NpoBosuMocrs. JKoyJeBo TelIO, KOTOpoe 
B 9TOM CJlyuae PaBHOMEPHO BbIJleIAeTCA 10 OObEMY, TOXRKe He BIMAeT Ha BH Ke- 
Hve rasa. Mrak, eCiM HavalbHad MAOTHOCTh UH KOSpulNeHTHI TeENJONPOBOI- 
HOCTH WM 3JIEKTPONPOBOAHOCTH NOCTOAHHbI M0 OObeMY, TO peleHHA, yKa3aHHble 
B HacTosmen padoTe, ONHMCHIBAIOT XBHXKCHHA BA3KOM, TeMIOMPOBOLHO! cpeapl 
C KOHe€YHOH 3JIEKTPOMPOBOHOCTHIO. 

Tloctynuso 

27 XII 1957 

HWUTHUPOBAHHAS JIATEPATYPA 


1 Jl, Wee. Cren'o 8, A 00, Net5, 735 (1953 \sem2 FAN Ty Kyaukose ku it, JAH, 


114, Ne 5, 984 (1957). * F.Zagar, Atti Acad. Naz. Lincei, Rend. Cl. Sci. Fis. 
(8) 18, 452 (1955). : ci. Fis. Mat. Nat., 
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Wornaygn Akanemun Hayk CCCP 
1958. Tom 120, Ne 5 


TEOPHA YVITPYTOCTH 


r. HW. PYPEBHY 


oO S3ABHCHMOCTH MEXK]Y TEH30PAMH HATIPA)KEHUM 
W CKOPOCTEH JE®OPMALLHH B OBLUEM CJIYYUAE BOJIbILMX 
VW MAJIDIX JE®OPMALLHH 


(ITpedcmasaexno axademukom A. IT. Aaexcandposeim 19 X 1957) 


Panee OplIo noKa3saHo (°°), uTO MaKCBeJWIOBCKaH 3aKOHOMepHOCTh  Je- 
copMallnu (ec YyueCTb 3aBHCHMOCTb BpeMeHH pedakcaluu T or Hamps- 
*%KeHMH) ABIAeTCA OOulell WIA Te B KOHJeHCHpoBaHHOM cocrosHuu*. IIpu 
3TOM OHa Oba BbIPaxKeHa B *PopMe, K KOTOPO! CBOAUTCH B cyyae etbop- 
MallHH, MaJIbIX MO CpaBHeHHIO C eMHHIMeH. Syecb nomyyHM ee AA Mecop- 
Mallu, He OfpaHHYeHHbIX MpepiyutuM ycnoBuem. Uepe3 &; oOo3sHauuM TeKy- 
UlHe KOOPAHHAaTLI TOUeK Tela 


yp a as ete) B(E=— 15 2,3), (1) 


rhe x; = &(¢ = 0); wu; — MpoekiMH MepemelleHnA paccMaTpHBaeMOH TOUKH. 
Ilonaraem, uro npn t<0 Teno He HarpyKeHO HW He UMeeT OCTATOUHbIX Hallpsa*Ke- 
Huu. IIpn t>0 gecsopmupyem Teo s106bIM COCOOOM, HO TaK, UTOObI B KaxK bili 
aHHbId MOMeHT yimpyro H3MeHeHHad ero (hopMa BeCbMa MaJIO OTMMUAaacb OT 
PaBHOBeCHOH (COOTBETCTBYIOMeH OTCYTCTBHIO yIIpyrux edopmawun)**. Torga 
3HaUHTebHOe U3MeHeHHe (POpMb! Tela PaSBHBaeTCA TOJbKO 3a CueP OCTATOUHOH 
(HeoOpaTumMol) TecsopmMalnn. 

OrmeTHM B MOMeHT ¢ TOUKY TeJla, CUMTAH ee BePIINHOH OHOrO M3 YrJIOB 
9JIEMeHTAPHOTO MpAMOYFOJIbHOrO Mapavesenuneya Cc peOpamu, MapaJvieJIbHbIMH 


OCAM JleKapTOBOH cucTeMbI KOOpAHHaT (O X, X_ X3), COBMALAaIOWHM MO HampaB- 
JIGHHIO C PJIaBHBIMH OCAMM yipyroH AesopMalHu aHHOroO MOMeHTAa B paccmaT- 


puBaemol Touke. IlycTb ee KOOPAHHAaTbI B YKa3aHHOH CHcTeMe E; fey ON 
Jlnmuubl A; peOep Napaduesenuneya 
E; — &; = Nz = Dope + Aye = Ape (1 + Ay / Apc) = Ri (1 +22) (2) 


(4; — KoopquHaTa Apyroro KOHIa peOpa,A,;— ero paBHOBecHad jIMHa, 
hye — Yupyroe ee W3MeHeHHe fit aHHOrO MoMeHTa). B (*) mosyueHo, TO 


(Grp: | dt) [Api = (Cz — 8/3) /T =( 242 — Sep) / QUT, (3) 


rae dAp; —UpupatlenHe Ap; 3a 3JIEMCHTaPHbI MpOMe?%KyTOK BPpeMeHH dt, 
€r, — yUpyrad fedopMalluaA; 97; HU Scp— HOPMaJIbHOe HM CpewHee HalpAKeHHs,; 


* Kak u B (4), MOApasyMeBaloTCA MpaKTHYeECKH OMHOPOMHbIe M HBOTPOMHbIe Tela TOKO 
¢ IBYMA COCTaBIAIOMUMH edpopMalunH — ympyrow (ryKOBCKOM) H ocTaTOYHOH (slaMHHapHbIM 
mpouleccom TeyeHua). IIpH sToM 3fecb He PaCCMATPHBaIOTCA ympouHeHHe H ApyrHe ABMEHHA, KO- 
TODbI€ MOXKHO OMMCATb, YYHTHIBAA H3MeHEHHE B XOJe JepopMaluH CTPyKTYPHbIX MapaMeTPOB OC- 
HOBHOH 3aBHCHMOCTH. 

** Bonpllue MOBOpOTs 3JIeMeHTapHbIX OObeMOB Tevla (HaNpuHMep, MpH u3sruOe TOHKHX 
MacTHH) pacCMaTpuBalOTCH B TeOPHH yIpyrocTH OCOGHIMH JUCIIMMIMHaMH (CM., HallpHMep, Gye 
AuaoruuHo M OCTaTOUHaA JeopMalluA Tel B YCJIOBHAX Oombuloro yipyroro H3MeHeHHA UX 
(opMbI OMKHA ObITh NpeyMeTOM OcoGoro HCCJIeqOBanHusA. 
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§ = op /K — OTHOCHTeNbHOe H3MeHeHHe o6bema; K wv u— Moxy OObeMHOrO: 
paciiMpeHua Mu cypura; 7 faeTca BbiIpaxkeHHeM 


in To exp [(Up — mocp — | O22 — Sep | nary ead; (4) 


rye $—Temnepatypa; k—nocrosHHad Bospumana; 7), Uy, m, m— CTpyK- 
TYpHble MapaMeTpbl MaTepHasia (3eCb CUHTAeM UX, Kak UH 0, MOCTOAHHBIMH). 
Tlpoyucbepenuupyem JelicTBuTeIbHOe AIA KarKLOrO WaHHOrO MOM€HTa COOTHO- 
wieHve (3aKoH TyKa) 


= r yi ‘es 3 . 
eg = = (84 Tp 5 207) / 2 (Ga 3) (5) 
. dn 4 
re vy — Koadppunnent Ilyaccona, M ci10x%KUM C (3) HaleHHoe rm abe Tora, 
pi 
yuuTpiBasn (2), Ay 
4 aD; d = Sa, TaSen 
dk = ore WU (1 + e7)] + retin’ (6) 
Ha ocuopanuu (2) u (1) 
ehageiae ES a COUE -s 
Oy = Fi — d= (0, + =) dt —o,dt, (7) 


rae v; = du; / dt = dé; /dt (orpaHvunBaeMcaA MepBbIM 4WICHOM pa3JIO?%KeHHA 
B pay Talimopa, Tak KaK ); CKOJib yrOQHO Mado). Orcrojia * 


sta. (8) 


Tlogctapaaa (8) B (6), Haliqem c yuetom (5) (HMex B BUHAY, YTO BCerqa 
BIJIOTh JO paspyllaiolulMx Harpy3s0K é;; <1) 


dé, out ee iear 


ee ake (eg 72 3 . 
2 |ex—pey ee] (= 1, 2 3), (9) 


YTO MOXKeT ObITh 3alucaHO B TeH30pHOH dopme 


dG G Bo eel open clna 
2G iE. fs BAe ha aca ‘so (10) 


(G 4 G—Tensopa cKkopoctelt fepopmauwMH u HanpsoKeHnH, J — eq MHHUHbI 
TeH30p), He 3aBHCALeH OT BbIOOpa CHCTeMbI KOOpyuHaT. Mcnowb3syem Tenepb 
HeENOJBUAXHYIO J\eKapTOBy cHcTeMy KoopyuHaT (OX,X.X3), oOmlylo A 
BceX TOUeK BO BC€ MOMCHTH] BpeMeHH. Torga MOxHO 3annucaTb (10) 
B Bue WecTH (YYHTbIBad CUMMeTpHIO TeH3OPOB © H G) COOTHOWMeHHH MexKALY 
KOMNOHEHTaMH © HM GB cucteme (OX,X2X3) 


(6) du, 0 du; d d S ov 
eT Vee |ar | + ae; Lal} = ou — tue +P fe leu Bu eeu)» (UN 
* Vis (8) um (9) cmeayer 
3 du; x 4 dd; 1 dO 


d 3 = 1 dO dO 
Mm —=—.- = Ss = y oi 7; = ———— ———_- YY 
i=108, inr 4; a Q dé dt a (1 + ev)I eR ees aol i *) 


(Q = AyAvAg — OObeEM SJIeCMeHTAapHOrO Mapasenenuneza B RedopMupoBaHHOM cocTosHuH). Cos- 

ME€CTHO C yCJIOBHeM MOCTOAHCTBa MaccbI d (eQ) / dt =O, rye p-—nnoTHOCTh MaTepHavia B Je- 
(bopMupoBaHHOM cocTosHMM, (#*) AaeT ypaBHeHMe HepaspbIBHOCTH B dbopMe Oiiepa 

y 9%; 1 dd (sa) 

—— ane ie 
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2 . se Gt b 4 
Tye 6, = 1 (i = j) wm 6;;= 0 (4 j) (TeKyuque KoopgunaTH HM Apyrue BeaH- 
MMHbI B 9TOM CucTeMe OOo3HayaeM 6e3 yYepTo¥eK cBepxy). O6BIUHDIM TyTeM 
MOJlyyaeM TPH ypaBHeHuA JBHKeHHA 


; il iz is ut ; 
ge + G+ = eG wg) C= 1, 2, 8) oe 


{g — ycKopenve seMHOro MpHTA2KeHHA, p,— MOTHOCTh MaTepHasa B HEyedop- 
MHPOBaHHOM cocTosHuN). (11) u (12) npexcrapasior nomHyIo cucremy 9 ypaB- 
HeHMM AVIA OMpefedenua 9 HeH3BeECTHBIX U; UM oj; IPH 3aaHHbIX HayaJIbHbIXx 
MW PpaHuyHbIx yCJIOBUAX *. 

Ilepexoaa or udiepentupopanua no & K muipbepentupoBaHuio m0 x;, 
MosyuumM us (11) (c yuerom, ro 0< 1) 


O2u, O2u: 

1 i j Ny fe) a 3y 

BP 2s Lara i + age] = yj — Bijan + TL ey— Pe om] (18) 
7 =1 


THE Sn — ALbIOHKTHI ONpelesmuTesA (7 — HOMep cTpoKn) ** 


Ou, Ouse Ou3 
t Si Ox, OX, Ox, 
—_ Ou, Os Ou3 
lure wie did Ta Eeape ea 
Ouy Oly OUu3 
OXx3 OXs a Ox 


CooTBeTcTBeHHO (12) mpeo6pa3yiorcs K 


3 
1 [99;, Os; , 0s, (O?u, 
>| Ox Oar 4 A da ul. ean a Bsig) . (15) 


xX 
r=1 2 


IIpu ycnosuu Ou; /Ox;< 1 (13) nepexogsT B OObIMHBIe TpeXMepHbie ypaB- 
weHua Makcsevsia (cBojauiMeca mph T= ook 3axoHy Tyxa), a (15)— 
B OObIUHbIe ypaBHeHiA ABHxKeHHA***, SamMeTHM, UTO B UYacTHOM CuJy- 
qae, KOrla WU, = Us = 0, a Uy 3aBHCHT TOJbKO OT X_ u ¢t (OMHOMepHbIt cyBur), 
(13) copnayatoT 10 HanvcaHHio c ypaBHeHHAMH MaJIbix JledopMallwi mp wJo- 
Ooi BeswMunHe OuU,/Ox,. STO NosBouMI0 B (°) MpHMeHHTb OObIUHOE ypaB- 
HeHve Makcpejia K MCCueqOBaHvIO TeYeHHA pxfa AHOMAJIbHbIX MKHAKOCTeH. 
YuerT mpH 9TOM saBHcuMocTH TJ OT o IIpHBeJl K YAOBJICTBOPHTeJIbHOMYy CO- 
rulacHio C 9KCIepHMeHTOM. 

Moker nokas3atpces, uro (11) He omucbIBaloT TOUHO *KUAKOLO COCTOAHHA, TAK - 
Kak [pH MOCTOAHHOM KoOadppulweHTe BASKOCTH y = wT He CoBMaflaloT B OOLLeM 
<siyuae C 3aBUCMMOCTbIO, W3 KOTOPOH BbiITeKaloT (c yyeTom (12)) ypaBHeHus 
Hasppe — Croxca. Tlocnequaa orvinuaerca ot (11) Tem, 4ToO B Hel BMecTO 


* EcuIM Q9 HM Apyrue mapametppi B (11) u (4) u3sMeHaloTcA B xofe feopMallwMH WIM HyK- 
HO YUHTbIBATb MX 3ABHCHMOCTb OT BCeCTOPOHHErO aBJIeHMA (HanpuMep, UccJeAyA NoBeNeHHe 
‘BellecTBa B rilyOuHe S3emsu) HT. 1., TO MOTpeGylOTCA JONOMHHTeMbHbIe K OCHOBHOH 3aBHCH- 
MOCTH COOTHOLICHHA. 

** D —1i60—=1 ecTb ypaBHeHHe HepaspbIBHOCTH B JlalpaHXKeBbIX IepeMeHHbIX. 

PAS NBT My, aes ((aheas) ye ae (GES) G;; CYTb HOPMAJIbHbIe H  KaCaTeJIbHbIC COCTABIAIOLIMe BeK- 
TOPOB HalpsxKeHHH Ha TaKHX Tpex 9JEMCHTAPHbIX MOWlalKax, KOTOpbIe B JaHHbIH MOMeHT 
TIPOXOAAT yepes paccMaTpHBaemy1O TOUKY NepNeHAMKyAPHO TpeM COOTBETCTBYIOWLMM OCsIM 
cuctembl (OX,X2X3). Ecuim Hy2KHO MpocJieqHTb 3a HaNpAxKeHHAMH, OTHOCHMbIMH BCe BpeMA K 
OJHHM WH TeM Ke MvoWaytKaM, TO HafO Yepes STH HAaNpA*KeHHA BbIPASHTbO;;, BXOMsAIMe B 
(13) u (15). Sto mMoxKHO cyenaTb, MCXO1A H3 U3BECTHBIX COOTHOUIeIMH MexKy HanpsAxKeHHs- 
MH Ha MepeceKaCIHXxCA MvlomaqKax, Kak 9TO JeslaeTCA B paboTax MO HeJIMHeCHHOU TeopHu ynpyro- 
<TH, HanpHMep B (?). 
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6 
‘x e EB O45 a sep | cburypupyror uiteHp* 7/,476;;div v, KOTOpbIMH 
MO2KHO IIpeHeOpeyb, TOIbKO eCIM He paCCMaTPHBAaTb CTaqui HeyCTaHOBMBLUleroca 
TeUCHHA (HIM CCIM CUHTATh HKUAKOCTb UAeabHCH, Korqa T = 0 wu 9TH WIeHbI 
Boodle orcyTcTBy10T). II]pwunha pa3iM4HA ACHA W3 NpWMepa, NPpHBOAHMOrO Ca- 
mum Makcpesiom (1): OHOMepHOMy Harpy2KeHHIo Tela C MOCTOAHHOK CKO- 
pocTbio JecbopMalluu Vv, CooTBeTCTByeT, COrlacHo ypaBHeHuio Makcsesia, 
HanpaxKeHue t= yU.(1 —e rl"), oTkKyya cielyeT, 4YTO HbIOTOHOBCKas 3a- 
BUCHMOCTh t= VU. UpH smoOoH BelMyHHe BA3KOCTH y= pT enCTBH- 
TelIbHa TOIbKO JWIA YCTaHOBMBINeroca TeueHuA (KOra MO*KHO mpeHeOpeyb 
etn yo cpaBHeHuio c 1). OfHako UMeHHO 9Ta 3aBHCHMOCTb KJlaeTCA 
B OCHOBY BbIBOa ypaBHeHuli Hapbe — Crokca, KkoTopple 3aTeM IIpHMe- 
HAIOT KaK ypaBHeHusA OOuero cryuad. B pesysibTaTe MOy4aloT, HallpHMep B H3- 
BeCTHOM 3ajaue O HeyCTaHOBMBUIeMCA TeYeCHHH YKHAKOCTH Mex*K Ly JBUKYULEHCA Cc 
MOCTOAHHOM CKOPOCTbIO HM HeNOABHXKHOH CTeHKaMM, 4TO B MOMeHT HayaJla JBH- 
2KeHUA HallpsKeHHe y [BMXKYILeHCA CTeHKH PpaBHO OeCKOHeYHOCTH, XOTA 4aCTH- 
IlbI 2KHAKOCTH elle He BbIBeeHbI 13 HauaIbHOrO mMoNOKeHHA. YpaBHeHHA xe 
(11) (c yuerom (12))qatoT npaBHJIbHBIM pesysbTaT (BO3pacTaHHe Tt CO BpeMeHeM OT 
HYJIA LO yCTaHOBMBIleroca 3HayeHHA). TakuM OOpa3oM, B Culydae OOBIMHBIX 3aqa4y 
THApOMeXaHHKH BA3KOH %xXKuAKOCTH (yCTaHOBHBIIeecA TeyeHHe) ypaBHeHHs 
Maxkcseaa (c yuerom (12)) w Hapbe — Croxca copnagator**. IIpu HeycTaHoBuB- 
WIeMCH 2%Ke TEYEHHM UMeIOT (PUSHYeCKHH CMBICJ TOJIbKO PeWICHHA Ha OCHOBe MaKC- 
BeJIOBCKHX ypaBHeHHl. 

M3 paccmorpeHuoro B HacTosille W MpedbIyulux paOoTax MOxKHO BUJeTb, ATO 
MaKCBe@JIJIOBCKaA 3AKOHOMEPHOCTh (C y4eTOM 3aBNCUMOCTH T OT 3; JaeT OOLILy#O OC- 
HOBY JIA MOAXOAa K 3aavaM He TONbKO OONaCTH MaJIbIx WecopMalul (nacTu- 
yeckad JespOpMallHA, MO3y4eCTh, paclipocrpaHeHue YIPyrX BOJIH B TBeEpABIX U 
X%KAAKUX Telax), HOM OOacTH OObIUMX AecbopMallul (HalpuMep, WITaMMmoBKa, 
KOBKa, IIpOKaTKa—B TeXHuKe; AeopMallnA TOPHbIX NOpo_—B reodu3suke; mpo- 
Weccbl yCTaHOBMBIUeroca HM HeyCTaHOBUBIMerocA TeYeHHA HbIOTOHOBCKHX HM aHo- 
Ma@JIbHbIX %KUAKOCTeH — B TvufpoMexaHukKe). Ilpn sTOM, KOHe4HO, OU¥eBHIHbI 
TPYMHOCTH pellteHHA MOJYYeHHbIX HEIMHeEHHbIX ypaBHeHHH He TOIbKO JA OOmLe- 
ro caydasd, HOM WIA YaCTHBIX CLy4aeB, LOMyCKalollNx pa3sHUHbIe yIPOULeHuA. 
Paspurne TeOpHH HM TeXHHKH MAalIHHHbIX BbIUMCIeHHH TesaeT Gosee peaslbHol 
IepCieKTHBY peoOkomeHuA 9THX TpyAHocTeH. Jima TakUX BbITHCTeHHH MOKeT 
OKa3aTbCA OCOOO NOMe3HOM BO3MOXKHOCTH pelleHHA 3aay pasH4YHBIX OGNacTel 
MCCIEMOBAHUA Ha OCHOBe OOIeH MCXOLHOM 3aBHCHMOCTH, NMPpHMeHAeMOl B COOT- 
BeTCTBHM CO CeWHPUKOM OTeJIbHBIX 3ajau. 

JlaHHol paOote mpeitecrBoBamo uccIeqOBaHNe O2HOMepHOM jecdbopmaunny, 
mpoBeeHHoe copmectHo c A. JI. PaOuHopuyem. OnniT sToro uccleqoBaHus cy- 
IeCTBeHHO HCMONb30BaH B HacTosileH padore. ABTOp MNOMb3yeTCH BO3MO%K- 
HOCTbIO BbIPaSHTb CBOIO TyOoKyIo Mpu3snateibHocTh A. JI. Pa6unosnuy. 


VWucrutyr dusnku Semau um. O. IO. IlImugra Iloctynu.to 
Axkajlemnuw Hayk CCCP 7 X 1957 


UMTUPOBAHHAS JIATEPATYPA 


J. Cl. Maxwell, Phil. Trans., London, 157, 49 (1867). 2B. B. HoBo xu s0B, 
Ocnosb! HenHHeHHOK Teopum ynpyrocmu, JI.—M., 1948. 8T. UW. Ty Dre Be Oras 
1491 (1947). #1. UW. Vyperus, Tp. Peopus. unct. AH CCCP, Ne 21 (148), 49 (1953). 
'T. HW. Py peeus, Tp. leopus. unctr. AH CCCP, Ne 31 (158), 107 (1955). *& Tr. UW. T y- 
pesBu4, Tp. Teodus. unct. AH CCCP, Ne 30 (157) 314 (1955). 


* Tlonaraem, Kak H B OObIMHDIX KypCax THAPOMeXaHHKH, YTO TAK HasbIBAaeMad OObeMHAA BA3- 
KOCTb paBHa Hyvo. MoxKHO MOKa3aTb, UTO CCJIH OHA He PaBHa HYvIIO, TO abHelUINe BbIBOJI He 
MeCHAIOTCA. 

** TIpH 9TOM y¥eT 3aBHCHMOCTH T OT HaNpsKEHHOFO COCTOAHHA NOSBOJACT BKIIOUNTD B chepy 
THAPOMeXaHHKH BASKOM HeCKHMACMOM MKUAKOCTH MpOUeCCbl TeYeEHHA HE TO.AbKO HbIOTOHOBCKUX, 
HO HW aHOMAJIbHbIX YKHAKOCTeH, a TAKKe MPOMeCChl PasBHTHA 6oNbUOL OCTATOUHOTI nepopmManun 
TeJI, TBEPAbIX B OOHXOJHOM CMBICJe. 
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Lornanqn Akagemun wayr CCCP 
1958. Tom 120, Ne 5 


DHSHKA 


Jl. H. 3YBAPEB u FO. A. WEPKOBHHKOB 


K TEOPHH ®A3SOBOLO NEPEXOZA B HEHJIEAJIBHOM BO3E-PA3E 
(ITpedcmaeaeno axademuxom H. H Boezoawbosoim 29 I 1958) 


B pa6ote ('), ucxXoqa M3 MOfesbHOrO raMvJibTOHMaHa Bapyuna, ia ue- 
WeaJlbHOro (PepMH-ra3a MOJyYeHb! ACHMNTOTHYeCKH TOUHbIe (pH cTpeMJeHHu 
OObeMa CHCTeMbI K O€CKOHEYHOCTH) BbIPaxKeHHA JIA TepMOMMHAaMHYeCKUX 
(YHKWMH, KOTOPbIe B OCHOBHOM [paBHJIbHO OMMCbIBaIOT TepMOJMHaMHYeCcKHe 
CBOHCTBa CBepXIpOBOAHHKOB. Bausy ray6okol avasorHH MexKy CBepXxmpoBo- 
JMMOCTbIO H CBEPXTEKYYeCTbIO HHTePeCHO MOCTPOHTb aHaJIOrHyHy!O TeOpHio 
JIA HeHeabHOrO O03e-ra3a, OCHOBaHHYyIO Tak2Ke Ha MOJ(e@JIbHOM raMHJIbTOHH- 
aHe. STO TeM Oovlee HHTEPeCHO, 4TO CYILeCTBYIOINHe MHKpOcKOMMYeCKHe TeEOPHH 
CBEPpXTeKYYeCTH HCXOAAT H3 MpeNOORKeHHA O MaJIOCTH UMCIa QJIeEMCHTApHbIxX 
BOSOYKJCHHH HW HE MO3BOJIAIOT HCCJIeOBaTb MOBeeHHe CHCTeMbI BOJIM3H TOUKH 
casoporo mepexoya. 

B jaHHol paCGoTe Mbl TMOKaxKeM, UYTO JA MOebHOrO TaMHJIbTOHHaHa 
Bujla 


k— k’ : 
H= Ey + Silk) bthe + SES bon ob bw + 
k hk! 
a ye SS oa 
heh! 


(1) 
v (0 
EB, =" nw —1) 


(rue 6, — O6ose-onepatoppl; ¢(k) = k?/2m—p; y»— xumuyeckuh moTeHiMad; 
v(k) — Pypbe-KOMNOHeHTAa SHEP B3aHMOJeHCTBUA) MO?KHO BBIYHCJIHTb TepMO- 
jlmHaMuuecKHe (pyHKIMM acwMMToTuyeckH ToUHO pH V->co, No, 
== V / V = const. 

Tamusptonvan (1) oTmuuaeTcsH OT MOJIHOrO TaMMJIbTOHWaHa TeM, YTO B HeM 
MbI OCTABMJIM UJIeHbI, 3aBMCALLMe JIMIUb OT AByX UHeKcosB. IJpu stom B (1) 
cojlep:KHTCA KaK yacTHbIli cmyyali TaMMJIbTOHWaH, UCHO/Ib3OBaHHbI| B TeOpHuK 
cpepxtexyyecth H. H. Boromo6opa (?). SameruM, uTo B padote Bpioxnepa 
wu CaBana (3) Obi MovIyYeH TaMHJIbTOHHaH Toro %e Tua, YTO u (1), B KOTO- 
‘pbii BMecTo y(k) BXOJAT MATPHYHbIe QJIEMeHTbI OMepaTopa pacceAHHA. Tlo- 
3TOMY HCMOJIb3OBaHHbIe HAMA MeTObI MOXKHO MPHMeCHHTb Tak?Kke H K TaMMib- 
TOHHaHy padorTpl (*). 

CopepuimM KaHOHHYecKoe MpeoOpasoBaHHe ollepaTOpoB, pe AVIO2%eHHoe 
B 1947 r. H. H. Boroysto6oppm B TeopHu cBepxTeKy¥yecTH: 


On =daBa furbte, Of = MBE + abn, Me—vR=l, RAO, (2) 
rye B, u 8; — HoBble 603e-onepatophl. Byjem cuvtaTb, uTO B3aHMOeHCTBHe 


MocTaTOuHO Maio HM B cocTosHuH k=Q HaxOQMTCA MaKPOCKOMMYCCKH 60JIb- 
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+ 
ioe uncno uactun N,~ N. Torna, monarax omepatoppl bo, bt u bilby = No 
C-4MCaMH, MOXKeM 3amcaTb ramMuJibToHHaH (1) B Buse 


H=H,+4A,, 
Hy =U + SE (bk) BiBe + DQ (4) (Px Btn + Bar), (3) 
k Rk 


ee 
H,= a ee + BrBy}, 


h+k’ 


rye 
No 
U = Ey— uN + SH e(®) + 72 v()] vk + YE) dan} + 
Rk 
+ y ae) { wiene Maer dwten’ (1 — 4nntte) — 
kh+k 
— (Mi + ph) (Me + pi) mene}, (4a) 
E (k) =e" (k) Qk + wh) + Dhan {Ey () + = iis (1 + 2nw)t, 
, 2 2 v ( eas v(k—Rk’) 
Q(k) =e tg et k) + a heer’ (1 + 2), 
(k= e() + v(t SD ea (uh + OR + ub) me), 
WER 
Ay = Kattn (Bi Be + 81,B_» — 2nx) + 8,8» + vie Bon, (46) 


Br = 2 (Bit Bx — Mn) + wh (Bt AB—n — Mx) + dnt (PrB—n + BEBE) 


(Bcrony k, k’ #0). 

B raMuvibTOHMaHe (3) MbI BBeJIM, MOKa POPMaJIbHO, YMCA Np, KOTOPble B CyYMMe 
aHHysmpyrotca. Kak Mbl YBHJMM B JlaJIbHeHUIeM, fl, MMeIOT CMbIC CpeqHAX 
4YCed 3anOJIHeHHA. 

Ciaenya paOote (1), serko yOequTbes, uTo mph V-—>oco onepatop Hy He 
WaeT BKafla B TepMOJHHaMMYecKHe (PYHKUHH, eCIH cpemHHe 3Ha4eHHA one- 
paropop A, u Bp no Oombwomy aHcamOmo Tu66ca c ramumbToHHaHom H, 
PaBHbI HyJItO 


Ay == De = Ur (5) 
TepmMoyuHamMiyuecKkHi NOTeHIMasI pH 3TOM MMeeT BU 
QO = — 6In {sp e709}, (6) 


[lapaMeTpbI KaHOHWYecKkoro MpeoOpasoBaHun (2) BbIOHpaeM M3 yCJIOBHA 
juaronamusaluud Hy, MoloKuB Q(k)=O0. pu stom, cormacuo (5) u (46), 


iy = Bu Br = (eR — 1, 
TlonoxuM Tenepb 


C(k) = 92 k) + 2 ae (1 + 2np’) (7) 


M 3alMilwemM ypaBHenve Q(k) =O B Buze 


2e! (k) Mette + (ha + ph) C (Rk) = 0. (8) 
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H3 (8) ¢ yyerom (2) nomyyaem 


eee ae e’ (k) : oa vee e’ (k) 
5 ( V a (é) eye of) ’ Lp = ( 1 | V eR (R) Z(G am) ’ (9) 


rye 


c’ (k) = (k) + S(h), 


N, v (k — k’ = 
S(k) = FP vb) + EB ud + ab + ub) ny). 


kh’ th 


y ry 
er ui (7), (9) uw (10), gaa C(k), S(k) u Ny NowyyHM cucTremy 


PN et ae ey en ee 
CO= PIO — Sa © (e: (11) 
k’+k 
shins v(k—k’) [(E(R’) + S(R’)) (1 + 2n,,)) 
Spy es pra Me | a a h ; 
(k) = 5 ela ads a7 meatal (1 1a) 
ye ( (&) + S(&)) (1 + 2n,) 
3 2nhg 2 E(k) See (116) 


rye 9HeprHA QJIEeMeHTapHoro Bo3OyK].eHHA paBHa 


e’ (k) 
BW) = ge = VED +S HP—OW. (12) 
XMMHUCCKHH MOTeHUHa BbIOHpaeM U3 YCJIOBHA MHHHMyMa no NV, TepMoyuna- 
muyeckoro NoTeHuvasa (6). Tlonyyaem »p = S(0)+C (0) —2 a y (0). 


Mcxoya 43 npeAnoul0xKeHHA O MaJIOCTH B3aHMOJeHcTBHA, OyeM pelllaTb ypaB- 
HeHHa (11) Metojiom uTepayHi. B Ligne nepBoH HTepallun movyuaem: 


N 12 
N 0 \#ls 
pian) = : (14) 
rye 
1 
v(R, k’) = = \ v (Rk? + hk’? —QkR'p)'s dy, (2mbxp)? = — ; 


oo 2 
pes (eth ee ie dc 
2 
| ) 


Bropaa utTepallua Jaet utenbl ~ vy’, OnHako caefyloule YWleHbI passoKe- 
HHA HeHajlexKHbl (BBeeHHe KOHJeHCaTa crpane tao JIMIUb TIpH MaJIOM B3a1Mo- 
jleficTEHH), WH MbI OrpaHHyHMcaA 3/lecb MepBokK WTepal{vel, 9KCTpalosMpysA peLe- 
Hue (13) mo TouKH $= 6p. [ogctrasaaa (13) B (12), mouyyaeM cmeKTp 9uIe- 


MeHTapHbIX BO3Oy2KTeHHH B Bue 


_ Ve (k) ° Ole v()} (15) 
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rye 


co 


2 7 , / Rk”? / , 
e* (k) = +o \ [¥(R, h’) —» (k’)} {oth = — 1h ke’. 
i 0 


Cnextp (15) yqopserBopseT KpHtepuio cBepxtexyyectn JI. J. Jlangay (*) 
mph 6<( 6x) H He yoBseTBopseT emy pH 4 = 6,). CreqoBaTesbHO, B TOUKe 
0 = 9p Oose-ra3 MepexoAMT H3 HecBepXTeKy4ero COCTOAHHA B CBepxTeKy4ee. 
pn 9 =0 sBpipaxenue (15) coBnafaeT co CIeKTPpOM 93JIEMeHTapHbIX BO30yxK- 
WeHuH, ycTaHoBIeHHbiM paHee H. H. Borowmodospim (?). 

PaccMoTpHM Telepb TepMOJMHaMMYeCKHe CBOMCTBAa HeHeaJIbHOrO O03e-ra3a. 
Yuntpipad (3) uw (8), 3amuiuem TepMoquHamvuecKHH NoTeHuMal (6) B Bue 


Q=U + 6 SIn(1 —e-FM), (16) 
k 


IIpu yuddepenunposannn (16) no TremMnepatype BemmunHp! U u E (Rk) MoxKHO 
CUMTaTb MOCTOAHHbIMH, TaK KaK IIpHpallleHuA NapameTpow A, HW pp, BCJIeEACTBHE 
(8) He JaloT BKJIaa B MpHpalleHve TepMo_MHaMuYecKOrO MOTeHIMaua. 

B Touxe (basoporo Mepexoga § =) SHTpoMuaA HemMpeppiBHa, Tak Kak JV, 
u C(k) mpw 9ToM oOpailaiotca B Hyb. Jlerko y6enuTEca, uTO pH 8 = Oxy 
TEMJIOCMKOCTb HMee€T KOHeYHbIN cKayoK. Mmeem: 


1 gas. gern Q dE (k) 
oa do : 002 mea) a OE (k)00 06 ° (17) 
R 


Ileppoe caraemoe B (17) HenpeppIBHO npu § = byp. Bropoe qaer cKa4oK 
TeENMJIOCEMKOCTH, PaBHbIii 


~ == 0,24, (18) 


AG 3 v(0) ext dx ( er x8 dx 
(e** —1) 


G, Det ugl Va =| ("1p 

0 0 
re Gy — TemOeMKOCTbh Ta3a B HOPMaJIbHOM cOcTOAHHU mpH 6 = 65). Takum 
oOpa3soM, WcxXoqA us pemenna (13), MBI NIpHWWId K BbIBOLY, U4TO He- 
WeavIbHbIM _ O03e-ra3. pH | Temmeparype 6 = Qxp HCMbITbIBAaeT  (pa30Bblii 
mepexox Broporo poya. Ilpou3poquaa TensIoeMKOCTH B ToOUKe 6 = Ox» cTpe- 
MATCH K O€CKOHEYHOCTH MponopunonambHO (1 — 6%: £02 yaya M KpHTMYeCKaA 
TOUKAa ABJIACTCA TOUKOM 3aOCTPeHHA KPHBOH TeMOeMKOCTH. DTH OCObeHHOCTH 
NOBeeHHA Oo3ze-rasa HaXOAATCA B CormacuuH co cBolicrBamu He II. 


_B 3aksloveHve Nomb3yemca cryyaem cepyzeyHo no6arojqapuTtp H. H. Bo- 
roJOOOBa 3a COBeETHI HM OOcy2KLeHHe paya BOTIPOCOB. 


Matematuyeckui unctutyt um. B. A. Crexnopa 


I] 
AxajlemHw nayx CCCP 91 T1958 


ILMTMPOBAHHAS JIMUTEPATYPA 


pes, 1O.A. Lepxkospuuxos, JAH, 117, 788 
- H.Boroa10608, 438, AH CCCP, cep. du3., 11, 67 (1947).? K. A. Brueckner, 
K. Sawada, Phys. Rev., 106, 1117 (1957). 4 JI. 0. Jlauna y, KOTO, 11, 592 (1941). 
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HWokusane Akanemuu nayr CCCP 
1958. "Tom 120, M5 


PH3ZHKA 


Jl. MBAHEHKO u A. BPOACKHM 
K HEJIMHEHHOHW TEOPHH 3JIEMEHTAPHbIX GACTHL | 


(ITpedcmaeaexo axademuxom H. H. Boeoawbosum 9 IV 1958) 


PaccMOTpHM HewIMHeHHOe OCoOmleHHe ypaBHeHus Jupaka (1) JWI KBaHTO- 
BaHHOrO cnuvHOopHOoro nova. JA OOpas0BaHHA MHBApHaHTOB MOKHO MCHOJIb30BaTb 
Halll MpexKHHH MeTO, (*) «KOHTPpaKIWMH», SakJIOUAIOWIMHCA B OTOKJeCTBJICHHH 
BC€X CMHHOPHbIX MOJeH B BbIPaxXeCHHH B3aMMOeHCTBHA JByX nap cepMHOHOB, 
HalpHmMep B TeopnH B-pacnaya. B ocHOBe STOO MeTOa JexKUT MpescTaBseHne 
00 YHHBepCaJIbHOM (PepMHeBCKOM B3aHMOJeHCTBHH HW ONWCaHHH MaTepHH CMHbIM 
«MHPOBbIM CMHHOpOM». Tora, OrpaHHuHBascb BBINOJIHEHHeM YCJIOBHH OObIYHOM 
TeOpHH MW He BBOJA B HeJIMHeHHbI€C YJIeCHb] NpON3BOLHbIX, MOKHO 3alMcaTb 
JlarpaH>kvaH B Bye (?) * 


L= Lo +5 Dy (gm(FOmd)? + (YOnG)*) + 


mM 


+ gin (GOm>), (PO™ (P14 + Gm M(PCOm>), (POmePI4},. AY 
Be Om = Ly Ys Neon NeYury V5; [Ip wecoxpaHeHuH ueTHOCTH Kaxkoe Om 
MOXKeT YMHOMKaTECA Ha (1 + ay;). Kak nogquepkuys ®. Jleptoct, mexyy pas3- 
JIMUHBIMM UieHamu (1) B HeKBaHTOBaHHOM TeOpHH uMeeTCA px, COOTHOWeHMH. 
Bayly OTCYTCTBHA B HeJIMHeHHbIX WJIeHaX MPOW3BOAHbIX Mbl C¥MTaeM Ileve- 
coo6pa3HbIM COXpaHMTb OObIYHbIe TpeXMepHble MepeCTaHOBOUHIC COOTHOIICHHA 
win CBOOOMHDIX moseH(*), Yuer mmepeCTaHOBOYHbIX COOTHOMICHHH MO3BOJIAeT 
CBCCTH “aCTb HeJIMHeHHbIX CJlaraeMbIx (1) K JpyrHM HM NoKa3aTb, UYTO HeKOTO- 
pple W3 9THX CJlaPaeMbIX TOKCCTBEHHO PaBHbl HyJIO (HalpHMep, mpu 
Om =Yu%y> stv. B TpeTbeli KBaypaTHoH ckoOKe (1)). Uvcno HesaBHcHMBIXx 
KOHCTAaHT elle OOJIbILe YMeHbIUAeTCA, eC MOTpeOoBaTb, 4YTOOb! HeMHeHHAaA 
yaCTb Jlarpan»KvaHa OblJla WHBApHaHTHa OTHOCHTeJIbHO KOMMYTHPYIOUIMX Cc mpe- 
o6pasonanuamu JIopenya ** npeoOpasoBpannh Tay (*), BbinomHAIoMIxCcA B B-pac- 
nage Jia HeHTPHHO: 
"i c 
taro * iret a \ sar cli) ei Wk suet 2) 
ivy — Ob + ain J 


* Vicnomp3yloTca culemyromMe oO03HayeHhA: 


Wah Tree _ 2 = F ¢ Ve = : 5; 
‘nee (é=1, 2,3); Yor} _ iE, 0 5 ieseu | 
P= by; C= Ysvo¥2s 4b, = — a,b; + aybo; 


CNHHOP, CTOAWLMA CeBa OT MATPHUbI, CYHTAeTCA TPaHCNOHMPOBAaHHbIM. IloquepkHeM 37ecb 

elle, YTO MOuy4YeHHbIe HaMH paHee (*) WJIeHbI B TpeTbeH KBalpaTHoN cxo6Ke (1) Mori OBIT 

nowtyueHbl W3 TeopHH B-pacnaya, B KOTOPOH He COXpaHsAIOTCA 6apHOHHble A JIeMTOHHbIe ee 

3ametum, utTo Tefizen6epr u Tlaym HefaBHO HCNOJb3OBaIM YaCTb YKaSAHHbIX B (2) WHBa- 
aT MceBocKkasapa. 

eet Honea ceactouencniien aie MeCTO JIHIUb TIpH OMHOM H3 JBYX BbIGOpOB Koappu- 

unentos: -- 1 uu -—- i mpw COOTBeETCTBYIOULMX MaTPUAX, ONPENeAIOULAX OTPaKeHHe, 
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QTM mpecOpasopaHuA M30Mop(pHbI, KaK JIerKO BHeTb, CNMHOPHOMy mpe) 
cTaBJeHHIo rpynmb! Bpaulenui. JIna noxqOopa WHBapHaHTOB BBeeM 8-KoMA¢ 


’ 


HeHTHbIH cmmHop ‘f= ae mpeoOpasoBaHua KOTOpOrO Mp Tpancopmalns 
Jlopena 3aqaiorca MaTpHaMH YX Es i 1ipu mpeoOpasopanvax (2) MaTpHitam 
E,Xio,, rae p, —Marpuiol Mayu. Jonomusa (2) oTparkeHweM yeTbIpex KOO 


qunat ()—>y;), MbI pacuumpaem (2) Qo yHuTapHol rpynmpt (*). Beem 7 a 
THKOMMYTHpyIOWwMx mMaTpuy I, (r= 1, 2,..., 7): 


Tyaa =y,XE, (u=0, 1, 2, 3)5 Mey =iysXp (i =1, 2, 3). (¢ 


Jina conoctapeHus (2) c H30TONMYeCKHMH BpallleHHsmy cuMHop " nepemuuser 
B BHe, B KOTOpOM, cormacHo DeliHMany (°), Karxkad “wacTHlla 3afaeTca IByX: 
KOMIOHEHTHBIM I0JIyCMHHOpOM 


Yp 
ap | Ubitod etal tee ail Yas | (4 
(1 + ys) Y — (1 — is) | Yn | 

— 4 


Matpuupt D4. = t; = is Xp; OCYULECTBAIOT B 9TOM CuyYae MpeobpasoBa 
HuA* B H3OTOMMYECKOM MpocTpaHcTBe, MpH¥emM M30TOMMYeCKHH JByXKOMIOHeHT 
HbIA CMMHOp cocTaBseTcH 3 MpOTOHa — aHTMHelTpoHa (COOTBeTCTBeHH: 
aHTMMpoToHa — Helitpona). Handoviee OpicrpbIM yTeM mocTpoeHua KOMOHHaLLHi 
v3 , HHBapHaHTHbIX OTHOCHTeJIbHO Mmpeodpa3z0Bannit Jlopenia u (2), ABJIAeTCS 
paccMoTpeHve BpallleHHi B 6-MepHOM MpocTpaHcTBe ** c 6a3HCHbIMM MaTpHllaM! 
Doda =p XE, (2 = 0, 1,2, 3) hy = iysXpi (¢ = 1, 2), mpauem mpe 
W3BeeHHe yKa3aHHbIX WeCTH MaTpHI, paBHoO I’, = 73 =/y;Xo3. IIpexge Beers 
OTMeTHM, 4TO ciHHOp ‘” ABJIAeTCA CaMOCOMPAXCHHBIM (BeELLECTBeHHbIM). Jer 
CTBUTEJIbHO, COCTABJIAA MpOH3BeeHHe BCeX BeLLeCTBEHHbIX MaTPHIL C = 2 X ip» 
JIerKO MIpOBepHTb, TO 


Nhe Se ay BN poate (5 


Takum oOpa3oM, wHBapnanTa! Tuna Y*EQ,,", roe € — npoussezenn 
9PMHTOBLIX MaTPHOL G = iY) Xp3 HI unCa wecru Oasucupx vu Q,, = 1, T, 
Pl,, (Ep wT. W., fr, p=l,...,6, cBogatca*** Kk wHBapHaHTam THI: 
¥CEQn'. THanee, B cuty axTukomMytauuu Bapnaynu oY, c Ws, B ypaBHe 
HMA TOA OyAYT WaBaTb HeMCuesaIOMMi BKJIa TOKO Te MHBapHaHTbI, KOTOPI 
YROBJIETBOPAIOT ycuIOBHIo **** 


(CE Om) een (6 
TaK Kak 


(CEQn)no (BE nV, + Vnd Ve) = [CEM%m — (CEO) nd PaN 5. 
Yenosmo (6) yuosnetBopmsioT Q,=1, T,, 1,0. Orpanuuames paccMoT 


peHveM CJlekyrolle HeJMHeHHOH YaCcTH JarpamKHana (g, HMeeT pa3mMepHocT. 
(bepMHeBCKOH KOHCTAHTHE!): 


La = gol(Q"6T,-¥)P + (PELL, YY], (7 


* TlockoibKy MpOn3BOAMTCA OAHOBPeMeHHOe Mpeobpa30Banne v0 wood 
“Aa ENS - n oe p N p 
CTBH€ MHHMOCTH T;, HMCCM 7;T;—=‘yY5X@;7,7, HT, HEb34 MpocTO oTOKAecTBAATh c ux 
TONHYCCKHMH MaTpHuaMH. 
** VinBapHaHTHOCTb OTHOCHTeJIbHO cMema i 
c J HHBIX Bpalle ay 
palleHHw Bua Vo XT, = iYsYy GE 


(i = 1, 2) 9kBHBaIeHTHa HHBapHaHTHOCTH OTHOCHTebHO TipOWsSBeMeHHA OTparxKeHHA B OO 
CMBIC€ H 3apALOBOrO CONPAXKeHHA (CHJIbHaA HHBepcus). beak 

*** B oOuleM culyyae B YyKa3aHHOM OOBeHHeHHOM TI 
H He€CaMOCONPsKeHHbIe CIMHOPEI. 


*ee* Boepga (CGO) t eae CCQ, 55 
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» TO, BCIE) 


POCTPpaHCTBe MOXKHO BBOJHTb Takx 


oopamaiomerces B Hyb* zon VY, yrosnerBopstomux YCJIOBHIO (HeliTpHHo): 
Simete Lote (8) 


Jlarpanknan (7) MOxKHO MepenucaTb B BUTE, B KOTOPOM OOpallleHHe B HYJIb 
AA “acTHIL Tuna (8) ABAAeTCA OUeBHHBIM: 


Le a ‘Se Lu [Y*yopsl", (1 + YT.) ae Py ps!’ (1 ae r,) athe (9) 


Yunrpipas, uto (1 + fy5) yp) (1 ++ iy;) = 0, == 9) (1 =f-5) = 0, BMecTo (9) 
MOXKHO HancaTb 


Ln = /28ul(¥yopsrn (l +3) 8, LY Yo¢syp (1 — %) L, + 
+ Ya BoE *Yops (1 — t5) % (1 t-te) Vy W*Yops (1 + %) (1 —%) ¥],, (9a) 
pre OF way Ore) Wiaeely ES. 


Bappupys (9) no (1 13) p03" = (14 1) sot L , Mowyuaem ypaBHe- 
HHA NOJIA: 


Do (1 ts) F (x) + "2 Go [yp (1%) (x), B(x) vopavn (I Fe) (x), + 

+ */2 ult (1 =e t5) ¥ (x), Y* (x) yop (1 ++ 5) te (1 Ft) P(x), = 0, (10) 
rye Dy) — o6prunpit onepatop JIlupaxa. 

Tlocrapum Tenepb 3ayayy 0 nocTpoeHHH mpu v36paHHoM HesmHelHOM jarpaH- 
KHaHe YPaBHeEHHH JIA MPHUMHHbIX (PYHKIMA pacmpocrpaHenusa (rpvHvanoe). 
HlocuienHioro BeJMYHHY OKa3bIBaeTCH Mp 3STCM yROOHO onpenenuTD ** crepyto- 
IIMM OOpa3s0M, HE BKJIOUAH MaTPHIL 6 = Yy Xs: 

G5 (x, x’) =i (T (14 3(¥3 (x), Vg (x’))7o- (11) 
3 ylecb a=aX a’8=8 See 1, 40 ey le B TeX.Clydadx, KOlKd = Or. 
MbI OyjleM BMecTo %, B NHCaTb MpocTo «,3.) J] pewieHHa nocTaBeHHOH 3ayauH 
O NOCTpOeHHH ypaBHeHHH BBeeM OOaBOUHO B JlarpaH2kWaH CJlaraemble C (pPHKTHB- 
HbIMA HCTOUHHKaMu J* (x), KoMMyTHpyronlumn c VY, cremyroulumM O6pasoM: 


AL = + >) [it («) ¥* (x) voparn (1 ets) F (X)-+ JE (x) PP yopste (1 ae) FI, (12) 
(+) 


en eps ea AO 


YmuHoxwKasaz (10) Ha wy, (x’) cmpaBa M cyleBa WM flecTByA Jasee OObIUHbIM 
o6pasom (7), u3 (10) nonyyaem npx J =O aaa G* 


“i OGH Xe : r x 
Mb Bley elt ax) tt rwvopa@ (%, 2-F 


ax bd, (x) 


~ 8Gt (x, x! i “ 9 ' 
: gurersti + igevors iG" (x, x’) tr peysrPsG™ (x, x) = 8(x—x’). (13) 
[Ip 2TOM MbI CuHTaeM Maccy B onepaTope Dy, no TetizenGepry, paBuolt Hyvto (*) 
A omepauna T (A(x), B(x’)) up x= Xo MOHMMaeTCH Kak moslycyMMa mpe- 


* KomOnnauua (7) ABJIAeTCA CTHHCTBEHHOM, YOBMeTBOPsIOUeH, KPOMe YKa3aHHbIX YCJIO- 
3H, TpeOOBaHHIO HHBapHaHTHOCTH OTHOCHTeJIbHO mMpeoOpasoBaHnn Canama — Tywexa (°), 


ZANCbIBAIOUEOCA BO BSATHIX OGO3HaYeHHAX B Bune W » ef Tay, : A 
** OuesugHo, (GtyYo),¢ COBMaqaeT CO CTaHAapTHbIM OMpeeJieHHeM MPOTOHHOH MPHYHHHOK 


pyuxunn Tpuna. Cnyyan a’ = B’=1 uw a’ = 8’ =2 MpnBosAT K SKBMBAJICHTHBIM BbIpaxKe- 
HHAM (MPH OTCYTCTBHA H3OTOMHUeECKHX TepeXOJOB) B CHJY 3apAOBOM HHBapHaHTHOCTH Ba- 
KyyMa. SaMeTHM TakxKe, YTO JIA COXpaHeHHA HWHBapHaHTHOCTH JlalpaHKHaHa Ue TIpH 3aps- 
JOBOM COMNPAXKeHHH OJLKHO MCHSTb 3HaK, 
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JeJIOB Ip Xp — Xp > 0. Bxoyamue B (13) MaTpuubl yoy, He FcoxepxKar; 
B OTJIMYHE OT YoYs5, HepexofoB oT , K pp. AHasorHuHoe ypaBHeHHe nouly- 
yaetca via G (x, x’). B cumy 3apaqosol cumMerpua B (13) MoxHO orpaHH- 


yNTEcA cayuaem a’ == 1. Bpegem onepatop maccbl M, yuurpiBad TpaHcJAMoH- 


Hy!O MHBapHaHTHOCTb PPpMHHaHOB. 
ie igy = 
[MP (x, 2") 0" (2%, 2") (de) = gee [tt yore” (8) dle) vote + 


“+ (tr | Yorasei™ (R) dk) Yors| G* (x, x") + 


0 + , 
2Or ED geyoygps (14) 
SJ, (x) 8/7 (x) 
C ero nomoup10 (13) mepenucpiBaeTca B Bue | 
iyo, Fi \ mu (x, x”) y,G* (x", x") dx” = 8(x—x’). (15) 

Takum o6pa30M, ypaBHeHve AA MpWuMHHOrO FpHHuaHa B He/MHEMHOM Culy- 
yae IIpH OTCYTCTBHM BHeWHHX Mole OKa3bIBaeTCA IKBUBAJICHTHDIM YPaBHEHHIO 
JWIA JIMHeHHOrO Cy4ad MPH HaJHYHH B3aHMOJeHCTBUA C OOS3OHHbIM BaKyyMOM 
«9JIEKTPOMArHHTHOro» MH «Me3OHHOPO» BUa C MOMeBOH HM «3aTPaBOUHOM» MaccaMH, 
NpWyeM NoceqHAA 3aaeTcA KOSPPHIMeHTOM Nepex G*B MepBOM CJaraeMoM M1pa- 
Bolt uactu (14) u ompeyeiseTca, B KOHCYHOM Cy¥eTe, 3HAYCHHAMH TPHHHaHOB Ha 
CBeTOBOM KOHyce. YKa3aHHble OO3OHHbIC MOJIH MO2KHO CBA3ATb C HCTOUHHKaMA 
J+ OObI4HbIMH COOTHOWICHHAMH H BBeCTH B JIarpaH»kHaH. SameTuM, 4TO, COXpaHAA 
MHBapHaHTHOCTh TOJIbKO OTHOCHTEIbHO BPallleHH B OObIUHOM HM H3O0TOMMYCCKOM 
MpOCTpaHCTBe NO OTACJIbHOCTH, MO?KHO CUHTATb KOSPPHUMECHTHI Ly B «2ICKTPO- 
MarHHTHOM» H «Me30HHOM» CJIaraeMBIX pa3JIM4HbIMH H MOJIO%KUTb,HalpHMep, J ==0. 

Tlony4eHHbit pesyJIbTaT MPHBOLHT K 3aKJIIOUeHHIO, JOKa3aHHOMY HaMH paHee 
(7) B NepBOM NpHOsHKeHHH TeEOPpHH BOSMYLLEHHH, UTO MOOaBJIeHHe HeJIMHEHHbIX 
qI€HOB B CJlyyae CBOOOAHOM YacTHUbI CBOAUTCA K S3tpPPpeKTHBHOMY H3MCHeEHHK) 
(uM BBeeHuIO) Macchi. [TpofomKad yKa3aHHble paccyKJeHHA, MOKHO MOMYYTh, 
4uTO B cjJyuae JByxuacTH4HOrO TpHHHaHa YypaBHeHHA HeJIMHeEHHOH Teopul 
BHelwwHe OyyT HeOTJHUMMbI OT ypaBHeHHH JIMHeHHOH TeopHu Mpu HasM4uK 
6030HHOrO BakyyMa”™. IIpH 9ToM KkBallpat 92pdhekTHBHOH KOHCTAHTB! 
B3aMMOMeHCTBUA WH Macca OYAYyT IpONOpMHOHaJIbHbI C KOSPPHUHeHTOM, COMep2Ka- 
UHM gy. CyulecTBeHHO Tak2Ke, YTO OOSOHHBbIe MOJIA MOXKHO HHTePMpeTHPOBaTb, 
COrlacHO MpeAbIyuleMy, B HeJIMHeEHHOM TeOPHH Kak pesyJIbTaT OObeAHHeEHUA** 
«Me€PBHYHbIX» CIHHOPOB B AYXe «CHAHUA». 

Mobi BpIpaxkaem OularoqapHoctb mpod. Bb. Petizen6epry 3a m105e3Hoe coobule- 
HHe O HOBbIX HHTEPeCHbIX Pe3sy/IbTaTax HeJIMHEHHOH TeOPHH, CBA3AHHbIX C MIpH- 
MeHeHHemM rpynnpt Ilayan. 

MocKkoBcKHi TocyapcTBeHHbI YHHBepCuTerT Tloctynuso 

um. M. B. Jlomonocosa 7 IV 1958 
IUMTHPOBAHHAS JIMTEPATYPA 
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+ £vYoYp 


* B3aumogelicraa2 cbepMuescKoro Tuma HeMocpexcTBeHHO HawHHaeT MposBAATeCA JHU 
B UeTEIPEXYaCTHYHOM rpHHHane (cp. (°8)). 

** V3 yKa3sannol caoeo6pa3Holt «TeOpeMbI SKBUBAJICHTHOCTH» HeHHeliNOcTH H 6O3eBCKOr< 
BakyyMa C/leAyeT TAKKE BOSMOAKHOCTD MepeHOCa B HEMMHElHYy!O T2OPHI0 PAA pe3y/IbTATOB KBAaHTO- 
RaHHOH TCOpH B3aMMOMeHCTBYIOULMX MOMei HM, B YACTHOCTH, pe3ybTaTOB TeopHu NepeHopmu 
POBOK. 
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Hoxrnage Akanemuu nayr CCCP 
1958. Tom 120, Ne 5 


PHSHKA 


fr. POTMAH 


METO OMPEXEJIEHHA CPEQHEM KHHETHYECKON SHEP 
QJIEKTPOHOB B CJIYUAE PACIPEJEJIEHHS 
APAMBECTEHHA — JIABbIJOBA 


(ITpedcmaéaeno axademuxom J]. A. Apyumosuuem 5 III 1958) 


IIpu SoH_MpoBaHHH MNoOJORKUTeMbHOTO CTONOa SIeEKTPHUeCKHX paspATOB 
B HeOHe H B CMeCH HeOoHa HM pTyTuH (',*) B TpyOKe c paquycom 1,2 cm npu jaB- 
JIGHHH HeEOHAa OKOJIO | MM pT. CT. H NpH pa3spaqHOM ToKe 2 Ma MbI 3aMeTHVJIH, 4TO 
Kora NoJlysorapHMuyecKHe XapakTepHCTHKH CMeCH, JaxKe MPH Maplua/bHOM 
WaBJIeHHU PTYTH JMWb B 3-10* uM pr. cT., OOaanv IpAMomMHeHHbIM yuacr- 
KOM, H3 KOTOPOrO MO2KHO ObIJIO OICHHTb BJICKTPOHHY!O TeMMepaTypy B YHCTOM 
HeOHE, MOJIYYeHHbIe XAPAKTeEPHCTHKH Pe3KO OTIMYAIMCb OT IPAMOH, HMeaA BUT 
OIM3KHH K MapaOowe. M3BecTHo, uTo TeOpuA ABUXKEHUA IICKTPOHOB B ra3e (°) 
TpeOyeT, 4TOObI B ra3ax, WIA KOTOPHIX 9PeKTHBHOe CeueHHe He 34BHCHT OT CKO- 
PocTH 9JIEKTPOHOB, YCTaHaBJIMBalolleecA pacmpeleseHHe CKOpocTel, ecu 
ylpyrue CTOJIKHOBeHHA HPpaloT PlaBHY!0 POJIb, ABIALOCh pacipeseseHvem THMAa 
Jipalipecteina — JlappigoBa. Baugy Toro, uTO MpM HalIHx OMpeleeHuAX OT- 
HOWeHHe MJIOTHOCTH TOKa K KBalpaTy JaBleHua ra3a j/p? npvOM3uTebHO 
Ha 3 NopsAKa MeHble, YeM MPH Apyrux onpeyenenuax (4), MpOH3sBeMeHHbIX 
B HeEOHE, IIpH KOTOPbIX ObIJIH MOJIYYeHBI JIMHEHHbIe XAPAKTEPUCTUKH, MbI peluMH, 
YTO, OslaroapA MaJIOCTH ZTOTO OTHOUIEHHA, UMeIOT MeCTO YCJIOBHA, B KOTOPbIX 
yYNOMAHYyTad TeOopusd NpHMeHHMa™. CyleqyiouM HHKe pacueT NO3BOIAeT MpoBe- 
pHTb, HCHOMb3yA B KayeCTBe 9KCMePHMeHTAJIbHbIX JAHHbIX TOUKH, MOJIyYeHHbIe 
Mp OOBIYHOM 30HJHPOBaHHN 30H0M Jlenrmtopa, CyLeCcTBYeT JIM B Mla3sMe pac- 
mpefemenve ckopocteH J[palipecrelina — J[aBbiqoBa, a Tak2Ke BbIACHHTb BO3- 
MOXKHOCTh ONpeseeHHA HHTePeCYIOMNIHX HaC BeJIMYHH: CpeqHeH KUHeTHYeCKOH 
9Hepruu SeKTPOHOB V,,, NoTeHWHasa Wiasmbl V; w uncia N wocuteneh sapana 
By 1.cu?. 

Jina 9JIEKTpOHHOrO TOKa B IWwla3Me Ha MWIOCKHM MM chepHuecKHH 30HA, 
Haxolsuulica mpH Oomee HU3KOM MOTeHIHasle, eM NMOTeHIMa ma3Mbl (7), 
eCIM pacipeyedeHve CKOpocTeli H30TPOMHO, MO2KHO HallMCaTb 


J=neNS \ cf (e\(1— ir de. (1) 


mc? 
V 2e,V jm 


Syecb €) — 3apa 92eKTpoHa; Cc — ero cKopoctb; N — unci0 SeKTPOHOB 
B 1 cm?; S — nuomagb 30nna; V, = Vi—V; — pa3HocTb Mexyy moTeHWMaJlaMu 
na3MbI 4 30HLa; f(c) —yaklus pacnpeslenenua cKopoctu aekTpoHoB. MoxkHo 
jlerKo JoKa3atb (7), YTO TaKOe *Ke COOTHOWICHHE CIPaBeMVIMBO WIA WH/IMHApHyue- 
ckoro 30Hja. 


* B paGote 3eenurepa u [upxepta (5), mpouspeqeHHOH B WMpoKOli o6nactu j/p?, mod 
worapHMHyecKHe SOHJOBbIE XapakTepHCTHKH, MOMyYeHHDIe B HeOHE, ObIIH Tak2Ke JIMHCHHL. 
Cnenyert, OMHakKO, 3aMe€THTb, YTO MPH HaJIHYHH KVMYJIATH BHBIX ABJICHHH, pemlaroulHx ANA 
ycTanoBeHHs pacnpezenenua ckopocteli. slekTpoHoB (°) — 3aKOHBI nNomo6ua y2Ke HELeHCTBU- 
TebHbi. HyxkHO CpaBHHBaTb MOTHOCTH TOKA, MIpeBOCXOAAuHe y UHTHPyeMbIX aBTOPOB npuouu- 
3UTebHO B 25 pa3 MWIOTHOCTH, NIDMMEHABLUMECA HAMM, YTO M MOXKET OODACHHTb HECOOTBETCTBHE 
pe3ybTaTOB. 
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B cayuae, Kora B 30HMpyemMoM yyuacTKe MMeeT MecTO pacmpeedeHHe CKO~ 
pocreii Tuna J[paiisectefitua — Jlappigosa (*), NoycTaBasaen B (1) BMecTo yk 
pacnipeyeieHua 
ih Ge 


1,94 cae 9) | 
(oQ= inet exp boa re |; ( ) 
p P | 
re Cp — HanOomee BepoxTHan cKopocTb. Ilonyuaem 
Fy aed eee A P| 
Leer 2) W exp[—3 zal rm) dW, (3) 


rye W—anHeprus sekTponos u W,—HavOoee BeponTHat sHeprun. O6o- 
3Hauan 
W V ae ie 
= . = Vo. — é Sy? ap) as = \ e—**dx 4 
x 5D y V2v, ? 2 (y) Vi ) (y) Va a, ( ) 


MW wuHTerpupys (3), MbI nMomyuaem 


I~ — oy) +y[1— OD (y)]. 


[pH nomomu Ta6mui u rpactbHKOB pa3HOCTb B MpaBOH uaCTH MO*KeT ObITb 
mpeycTaBieHa B BUe (byHKuHH o(y’). CBa3b MexKy y’ u Y MpefcTaBuena 
Ha puc. 1. MooKHo BuyeTb, YTO Ha OOJIbINOM yUaCTKe 9TA CBA3b MpakTHYeCKH 
JMHeHHa. IlostoMy B NepBOM MpHOJIM2KeHHH MOKHO MOJIO%KUTb 


y’ = 0,61 + 0,958y. (5) 


CootHouenne (5) nosmyyeHo rpacbwyecku U3 JIMHelHOrO yuacTKa KPHBOM 3aBH- 
cHmMocTH. B 3TOM NpHOsIM2xKeHHH MOXKHO HamvcaTb 


T ~~ Cas 


T. €. BU NosysorapHpMuyecKOH XapakTepMCTHKH MPH 9TOM THMe pacmpepe- 
JIGHHA JOJOKeH ObITb BeCbMa OIM3KHM K MapaOoute. TlonctapuBe y’ u3 (5) u y 
uz (4) uw yura, uro V) = V;—Vs, morapudmupys, nosmyuaem 


0,199 ,,2 1p e/ORS9S 
co ———= i — {| ——— V, — 0, 3 = 
g oe a V, 0,359 \V +C, 
= CVa-leiGaV, eGe (6) 


rye Vp—HanOoulee BepoATHaA SHEPruA QICKTPOHOB B 9JICEKTPOH-BOJIbTAX. 

Onpefemmp (HampuMep, Tp NMOMOUH MeTOJa HavMeHbUIMX KBajpaToB) 
Kosppurventst Cy u Cy nOsyueHHO 9KCNepHMeHTaMbHbIM TyTeM napadouDl, 
MOXHO BbIYHCJIHTb HavOoslee BeposTHyIO 2Hepruio Vp, a Tak»xe NOTeHIMad 
T1yla3MbI Vi. Kpome Toro, JOJ>KHa CYIeCTBOBaATh TOUKA %, MO OTHOLICHHIO 
K KOTOpOH MpefcTaBuleHie 


log! = f [Vs — «)?] = f (05) 
jlaeT MpsMyto. 
SHayeHve « MosyyaeTcH NyTem moycTaHoBKH B (6) 


Vs=v, +a 


W IipHpaBHHWBaHuA K HYJIO WieHa TlepBou CTe€NCHH OTHOCHTEJIbHO Us. Tlomyuum 


y= V; = U,J02V 7: 
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Ecum amnua log/ = (v2) — npamas, Mbl HMeeM JOKa3aTeNbCTBO TOrO, YTO 


B 30HAMpyeMol OOslacTH eHCTBUTeIbHO CyulecTByeT pacipegenenue J[palipe- 
cTeiHa — Jlappiyosa. 

Ilocne onpefzeneHuA B HepBOM MpHOIHXKeHHH NOTeHWMada 30H,upyemoro 
yuacTka, Novlyuaem BeMunHy V,, cleqoBaTeJIbHO HY, WIA KaxK Ol TOUKN oMpe- 
JeeHHA, HW MO2XKeM MpHMeHHTb NONpaBKH, YYHTbIBAA KPHBY!O 3aBHCHMOCTH Ha 
puc. 1. I]popeyqa Beprukatb yepes coor- 
BeTCTBYIOWLYIO TOUKY MO MepeceyeHua C 
MpsAmou (5) H MpoBelA yYepes TOUKy mMepe- 
CeueHHA NpAMY!O, NapaJIebHY!O OCH abc- 
Wlucc, oO ee NepeceyeHHsA C HCTHHHOH KpH- 
BOM 3aBHCHMOCTH, NMomwyyaem rpatwyecku 
Ayu, coorsercrsenHo, AV,. Jlo6aBuB 9TH 
NOMmpaBKH K MOJIYYeHHbIM OMbITHBIM IYTeM 
3HayeHHAM V;, NoJlyuaeM HOBbIM pA, 3Ha- 
yeHHi V’, Mp MOMOUIM KOTOPbIX BBbIUHC- 


JIAIOTCA KOS@PHUMeHTHI NMapadoJbl BO 
BTOPOM IIpHOH2xKeHHH. Onepallua MOBTO- 
pxeTCA No Tex Nop, Moka JocTHraeTca 2%*e- 
JlaeMaHt TOUHOCTh B OMmpeyeseHHH mpeye- 
JIOB, K KOTOpbIM cxosatcs Vp, V; Ha’ 

Kak HW B  MaKCBeJJIOBOM cyryuae, 
SJIEKTPOHHbIM TOK onpeyemseTca myTem 
SKCTPanoJIMpOBaHHA HOHHOTO TOKa. BaiGop Puc. 1. Xog pynkunt p(y) u y’(y) 
TOUCK, KOTOPble JOJMKHbI ObITb HCTIOVJIb- 
3OBaHbI TIpH onpeseieHHH KoSpPuUneHTOB Mapadovbl B MepBoM MpH6mH«Ke- 
HHH, UpelcraBsseT HEKOTOPble TpyAHOCTH, HOO NoTeHUMal yuacTKa He BUeH 
HenocpeCTBeHHO Ha NoJlymorapud@muyeckol xapaxtepuctuke. Ilostomy uHorya 
HeEOOXOJHMbI NpeABapUTeJIbHbIe NOMBITKH HOO WIA Toro, YTOGbI He BKJOUaTb 
B pacueT 3HayeHHH, NOJYYeHHbIX MPH NOTeHWMase 30HJa Ooslee NOJIOXKUTEbHOM, 
yeM NOTeHUWHad MWa3Mbl, HOO, YTOObI He OMYCTHTb HEKOTOPHIX TOYeK, HaXxOMsA- 
IMXCA TIpH Gomee HH3KOM NOTeHWMale, YTO 3HAYMTEJIbHO CHH3HJIO ObI TOUHOCTD. 

Korga npH6sMxKeHHe oNpeweeHHA MOTeHWMaJla yuacTKa CTaHeT YOBJICTBO- 
PHTCIbHBIM, MOXHO BHIYHCIMTb YNCIO HOcHTesel Ha 1 cm?. JleicrBurembHo, 
npu V, = 0 us (3) myTem HHTerpHpoBaHuA NOyuHM 


eee! 
ees 


J Y'=G61+0958y 


I €yNSCp, 
OTKya W3 BBIUHCJICHHOH HavOoslee BepOATHOM CKOpPOCTH HM H3 H3MepeHHOro 
TOKa Ipu noTeHWMase yuacTka onpesennerca N. 

IIpu npuMeneHuu 3TOrO MeTOZa K MOJIYYCHHBIM MPH Pa3sJIMUHbIX YCJIOBUAX 
OMbITHBIM pe3yJbTaTaM NoHasoOuHCchb oT 2 No 4 NpHOHxKeHHH WA NoyYeHHA 
NoTeHUMasla yuacTKa C TOUHOCThIO Jo | B HW SHEPFHH BI€KTPOHOB C OWIMOKOH, He 
mpeBpliuarme 3%. 

Ha pue. 2, A npwBeyen mpumep mouJlysorapHd@Muyecko 30HOBOH XapakTe- 
PHCTHKH, NOJyYeHHOH B NOJIOXKUTeIbHOM CTO/IOe HeOHAa IPH aBJIeHuu 1,31 mm 
pt. cT. pu pa3spxquomM Toke 1,5 ma. Kpupaa B BocnponsBoquT yuacTOK 9KCT- 
PanouIMpOBaHHA WOHHOTO TOKAa, HCMOMb3OBaHHbIN AVIA OMpeseseHHA SeKTPOH- 
Horo ToKa. Kpusaa C — ato log / = / (v2) Ao BHeCceHHA NompaBKH IPH NOMOUIA 
puc. 1 (rouku a) uw Tocme BHeceHHA NompaBKn (6). Xok PyHKWHH B Mpesetax 
OWIMO6OK onbita sMHelHEI. OnpeqemeHHoe ONNCaHHBIM IryTeM 3HaueHHe HaHOouee 
BepOATHOH 9HEprHu 2eKTpOHOB V, = 6,7 3B. ‘ 

B wWeax MpoBepKH 3TOFO pe3yJIbTATa MbI CpaBHUM ero CO CpeHeH KHHETH- 
yeCKOH SHeEpruell SJIeEKTPOHOB, KOTOPAaA AIA HaLIHX YCMOBHM PpaooTb! Cekyer U3 
mpuMenenusa Teopun IHlotrku (°). [lyrb, KoTOppi MbI UCTOb3OBaIM, COBNanaeT 
¢ TeM, No KoTOpoMy WWIH Qurebu CrunOek (1°), c To pasHuuei, YTO BMecTO (pyHK- 
uuu pacipenenenua Maxkcsesia IpuMeHsacb dbyHKius pacnpexenenua I[pau- 
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BecreliHa — J[aBpijoBa. B3aB 3HayeHHA pa3JIMUHbIX KOHCTAHT JIA HeOHa ug 
(7°) w nosloxHB p = 1,31 mm pr. cr., R = 1,2 cM, MbI NoyuHIM ypaBHeHHe 


1 V4 
sao ae 
Vp 


18 


1,84-10° (V —21,5)V exp| Jay =1. 
p 


2. 


3) 


Syecb V—o9Heprua 9dIeKTpoHOB; V,p—wux HanOovlee BepOATHaA 9SHeprHsl 
B QJIEKTPOHBOIbTax. I]ponsBeyqa rpacbwueckoe HHTerpHpoBaHHe [JIA HECKOJIDKHX' 
3HaueHH Vp», MbI NOJIYYHJIM YLOBIeTBOpAIOMee YpaBHeHHlo 3HaueHHe V, = 6,9 9B.. 


S 
3 


Ss 
¥ 2 


xS 
hl 


Ee PSS 
SSsssss 


St SASS 
S 


Ss 


400 ~=6300 )3— 200~— 100 
—<— (K,-a)? 


Puc. 2. 3onqopad xapakTepncTnka, MosyyeHHad B HeOHe Mp JaBseHuw 1,31 MM pT. CT H 

IIpM MOTHOCTH pa3spxgHorO ToKa 3,34-10-* a/cm?. A — nonyJorapupMuyeckaA XapakTepH- 

CTHKa 9JIeKTpoHHOrTO tToka, B—vwoHHbIi ToK, C— morapHM OT 9JIeEKTPOHHOrO TOKa Kak 
dbyykuna oT (Vg —a)?:a— Jo BHeceHHA NompaBKH, 6 — Nocwle BHECeHHA MonpaBKH 


Ecum xe TpeAnouIoxKUTb, YTO pacipeseseHHe CKOpocTel S/IEKTPOHOB MaKC- 
BeJWJIOBO WH OMpefeWTb HanOomee BepoATHy!IO SHEPrHiIO U3 MpHOH3HTe/bHO 
JMHeHHOrO yuacTKa Mexyy 54 u 47 B (OTHOCHTebHO aHofa), TO NowyuHTcs 
V, = 3,4 9B. I]pumenan Ty xe TeopHio Auddpy3uu B NpesNosoxKeHHH MaKCBelI- 
JIOBa paciipeevieHHA, B HaluMX YCJIOBUAX NOJIyYYHM ypaBHeHHe 


4,27-10°Vs (1 +.57~)e Me = 1, 
p 


peuleHue KoToporo V, = 2,6 9B. 
Becbma xopollee copnayeHve Ip MepBoM Mpelnos02%*KeHuH MH HeYOBIeTBO- 
PHTeIbHOe COBMaeHve IPH BTOPOM ABIAeTCA JOBOJOM B MOJIb3y NPHMeHeHHA 


onucaHHoro CnocoOa oOpaOoTKH NosyorapudMuyecKOH XapakTepHCTHKH Ta- 
Koro BHJla. 


B 3akoueHve BbIpaxkato OarogapHoctb P. Tpuropospnyuy 3a HHTepec K pa- 
OoTe H MVJIOMOTBOPHbIe WuCKyccuH. 


@Myv3HKO-MaTeMaTHYeCKHH (bakysIbTeT Tloctynuso 
Byxapectckoro yHuBepcuteta 16 XI 1957 
Byxapect, Pympinua 


UMTHPOBAHHASA JIMTEPATYPA 


1H. Rothman, Studiisi cercetarifiz. Acad. RPR, 8, Ne 3,255 (1957). 2 H. Roth- 
man, ibid., 9, Ne 1, 53 (1958). * B. Davidov, Phys. Zs. Sowjetun., 8, 59 (1935). 
4 JI. Tycespa, KT®, 21, 427 (1951). ®R. Seeliger, R. Hirchert, Ann. d. 
Phys. 115 S7 (1931) eenGas Ft al nicitss Handbe der Phys., 22, Berlin, 1956, S. 132. 
7B. JL Tpanospeku ii, Onextpwueckui Tox B raze, 1, M.—JI.,. 1952)— ctp, 2262. 
J. M. Druyvesteyn, Physica, 10, 69 (1930). W.Schottk y, Phys. LS 2 On 


342 (1924). A. Engel, M. Steenbeck, Elektrische Gasenladungen, 2, Berlin, 
1934, S. 85. 


1002 


Joraayo Akagemunu way CCCP 
1958. Tom 120, Ne 5 


BHO®H3HKA 


Jl. H. MAPBHY 


M3MEHEHHE MEJIOUHOrO PE3EPBA KPOBH Y )KHBOTHbIX 
IPH OCTPOM JIYYEBOM BOJIE3HH 


(ITpedcmaezexo axademuxom H. H. Anuuxoeoim 8 IIT 1958) 


B cBa3H C pa3sBHTHeM H WIHPOKUM HCHOb30BaHHeM B MeMMUHHE HM pa3svIHUHbIX 
OTPaCIAX MPOMbILUJICHHOCTH TIPOHHKatlouleH pawualluH OCOOeHHO OCTPO CTOHT 
BOIPOC O BO3MOXHOCTH OBICTPOH WH paHHeH JMarHOCTHKH JIyyeBoro MopaxKeHHaA. 

Monn3upyrouree H3JIyueHHe BbISbIBaeT HApYLIeHHe HEKOTOPbIX PepMeHTATHB- 
HbIX CHCTEM, YYaCTBYIOWIAX B TKaHeBOM JbIxaHHuH ((*°) uw Ap.). Ito aeT BO3MOX- 
HOCTb MIpeANOJIOXRUTb, YTO B KPOBH 2%KHBOTHHIX B OJIHKAaUINe Ke yacbl Nocie o6- 
JIYYCHHA MNPOHCXOANT HakOMJIeHHe KHCJIbIX MpOLYKTOB TKaHeBOro OOMeHA, U4TO 
MO?KET CKA3aTbCA Ha CIBHTaX KHCJIOTHO-INeIOUHOrO paBHOBecusA. XOpollo u3- 
BeCTHO, 4UTO BCAKOE, axe HE3HAUHTeEJIbHOe, H3MCHEHHE B 9TOM IIpOlecce BbISbIBAeT 
pe3kuHe HapylleHusa (byHKUMOHaJIbHOrO COCTOAHHA cepeuHo-cocyAncToH, JbI- 
XATeCJIbHOH, BbIJeIHTeIbHOH, KPOBeETBOPHOH CHCTeM, a Tak»xe OOuero OOMeHa 
B IeIOM. CocToAHHe KHCJOTHO-IeJIOYHOTO PaBHOBeCHA pH JyueBol Ooe3HH 
M3y¥eHO HeOCTaTOUHO. 

Lfemb1o HacToAuero HCCIeOBaHHA ABJIAeTCA U3yYeHHe MOCIeOBaTeJIbHOTO 
H3Me€HECHHA OJHOPO 3 BaXKHeEMMIMX NOKa3aTeseH KMCJIOTHO-LLeJIOUHOFO . paBHOBe- 
CHA — UeIOUHOrO pesepBa KPOBH Y 2KMBOTHBIX — Ip OCTpoH JlyyeBo OosesHH, 
rlaBHbIM OOpa30M B paHHel ee cragMH. 

‘Uccneqosanne mposegeno Ha 50 kpoHkax BecoM 3—3,5 kr. Hectb KpomuKoB 
ObIM KOHTPOJIbHBIMH WU He OGyYaHCb; OCTabHbIe NOABeprasucb OOUeMy OL- 
HOKPaTHOMy OO.1y4eHHIO, H3 HUX 26 — seTaIbHOM O30 PeHTTeHOBbIX Jyyer 
1300 r, 6 — no30% 1000 r (75% smerambHocTH), 6 — go3s0H 700 r u 6 KpomHKOB 
yoson 400 r. 

YcnoBuad OOyueHHA ObWIH creMyiolluMu: HampsaxeHne 200 KB, CHa TOKa 
20 ma, dbunptppt 0,5 mm Al u 0,5 mM Cu, paccrosune oT aHTukKaTosa 60 cM, MOLL- 
HocTb yo3bI 18 r/MUuH. 

V3 26 kpomukos, o61y4eHHbIX Jo30 1300 r, 3 norn60 OT WoKa B MepBble 
yacbl Mocale o61yueHHA. OcTabuble 23 morv6.1M B pasHble cpoKH (c 3 0 15 AeHb). 
113 6 Kpommkos, O61y4eHHbIX Zo30H 1000 r, 3 *xuBOTHbIX NorH6.10 Ha 25—35 Jle€Hb, 
3 x«uBEI. KpomuKkn, oOyyeHHble 2030 700 u 400 Tr, He norvOaH. 

OnpegeseHue UlemouHOrO pesepBa KPOBH MpOHv3BOAHOCb NO MeTOAy Bau- 
Cualika B cieyroulve cpoKku: 3a 3 AHA Wo OOslyueHHA, Yepes 2 4aca Moce o6u1ly- 
yeHus, uepes 24, 48, 72 uaca, Ha 5, 7, 10, 12, 14 ReHb nocue o61y4ueHHA — TO 
rHu6emH xKuBOTHOTO. Kpome Toro, y HeKOTOPLIX KPOJIMKOB pH OOyYeHHA 20304 
1300 r mpousBoqusoch JONOMHHTebHO YMOMAHYyTOe OMpememeHHe HeMmocper- 
CTBEHHO mocule O61 4ueHHA H uepes 4 4aca; mp 2o3ax 700 uw 400r y BcexX KPOJIMKOB 
MIpOH3BOAM0Cb JONOAHUTeIbHOe OMpeyemeHHe yepes 4 Yaca. PesyJIbTaTbl Ha- 
6moyeHui mpeycraBmeHb! Ha puce. |. 

Uccnenopauua moKa3aJiH, YTO Y KOHTPOJIbHBIX HW Y OMbITHBIX KPOJIHKOB HO 
COyYeHUA WmeOUHOH pesepB KOseOaIcH B Npememax 33,6—47 06.% COs 
(B cpeqHem 38,6 06.%). 

Y Bcex KPO/MKOB, OOTY4eHHEIX Jo3z0H 1300 r, yepes 2 yaca ObWIO OTMeYeHO 
Ppe3KOe CHWXKEHHE Pe3ePBHOM UWeOYHOCTH TO 11,7—26,2 06.% COsz (B cpeqHem 
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17,4 06.%), MmpHyemM HenocpefcTBeHHO TmocwJe o6yyeHHA, T. e. Yepes 15— | 
30 MHH., 9TO CHW>KeHHe ObWIO NopsyKa 27,0 06.% COz, a yepe3 4 uaca OHO ObLIO 
MIpHOMMSHTEMbHO Ha TaKOM Xe ypPOBHe, KaK M Mepes 2 uaca. Uepes 24 race 
Ha6slOLasOCb HEKOTOPOE MOBbILIEHHE LleIOUHOFO PesepBa B CpeHeM HO 24,5 06.% | 
COs. Uepes 48 uac. NOBbIIeHHe ocTHrasIO B CpeHeM 30,0 06.% COz. Uepes 
72 uaca y YaCTH KPOJIMKOB (IIpeHMyllecTBeHHO y norn6mux Ha 10—15 AeHb) | 
WLeIOUHON pesepB MpHOHxKaICA K HOpMe, a y ABYX Obl Wake BbIMe, FEM O> 
oGsly4eHHA, HO y HEKOTOPbIX (mpe- 
Cay MMYIeCTBeHHO y MOrHOuMx Ha 
7—9 jleHb) ocTaBaJiCcH MOHH- — 
YKCHHbIM, COCTABJIAA B CpeHeM 
31,3 06.% COz. (Y 5 KpouHKOB M0- 
BbILMCHHA He HaOIOaslocb, H OHH — 
nornu6i1H Ha 3—5 JeHb mocue 00- 
JyueHua.) Ha 5 JeHb y KPpoOJIH- 
KOB BHOBb HaQJloJaJiocb CHHKe- 
Hue WeOUHOrO pesepBa (B Cped- 
HeM 28,4 06.% COs); Ha 7 e€Hb OH 
cHu3uIca JO 26,8 06.% COz. K 
MOMeHTYy rHOeH, Ha 7—15 JHU 
moce OOsyueHHA, HaOsOAaJIOCcb 


ee SS eS EEE 
LIER ZE GEM IAI 0) 10-15 Gn. = 
Tp Recneeeiaesen BTOpoe pe3KOe CHH*KeHHe WLeJIOU 


Horo pesepBa Jo 11—15,6 06.% 
Puc. 1. Mamenenusa wesounoro peseppa KpoBiy COs (BcpegHem Jo 14,3 06.%). 


KPOJIHKOB, o6u1ly YeHHEIX PeHTreHOBbIMH JlydaMu: 
1—1300 r, 2—1000 r, 3—700r, 4—400 r, 5— Y 6 kposuKos, OG/IYYCHHBIX 
KOHTPOJIb josou 1000 r, uepes32 uaca Ha- 


610alOCb TaK?Ke pe3KOe CHH2Ke- 

HHe pesepBHOM UleJIOUHOCTH (B 

cpequem 18 06.% COz); uepes 24 yaca—HexKoTopoe NoBbIleHHe (B CpeqHeM 

mo 27,1 06.% COz), a yepe3 72 uaca WeOUHOH pesepB COCTAaBJIA B CpeqHeM 

31,2 06.% COs. B qambHetuem, Ha 5, 7, 10 u 15 JeHb, WleOUHOH pesepB Koue- 
OavsicH B Mpesedwax HOPMBI. 

Y 6 Kpomukos, O61yueHHbIX oso 700 r, u y 6 KpOJIHKOB, OOJTYYeCHHBIX 10- 
30H 400 r, TakxKe HaOsOMaoch B MepBble 4acbl CHHKeHHE UWeIOUHOTO pesepBa 
KPOBH; uepes 2 uaca mpu fo3e 700 r — Wo 28,2 06.% CO2zn mpu gose 400 r — 
31,2 06.% COz, a uepes 4 4aca 22,8 u 24,3 06.% COz, coorBercTBeHHO. Uepes 
24 uaca y 9THX ABYX rpynn KpOJMKOB HaOOJaocb MOBbIWeHHe 10 35,1 u 41,3 
06.% COz. Ha 3,5 u 7 eHb Nocie OOyYeHHA pe3sepBHaA LULeJIOUHOCTb 
KOJIeOalach B Mpefelax HOPMbI, a HHOre Oba BILE, YeM JO OOJYYeHHA. 

OG6o6ulait NoJyYeHHbIe WaHHble, MOXKHO OTMeTHTb, YTO WeJIONHOH pesepB 
KPOBH Y 2KHBOTHBIX, NOXBEPrHyTbIX OOYYeHHIO JieTaJIbHOM UH cyOsleTaIbHOK 
7030H PeHTTeHOBbIX ayuel, MperepleBaeT pA, CBOeoOpasHbIX H 3AKOHOMePHbIX 
H3MeCHeHHH, KOTOPbIe BbIPaxKalOTCA B PC3KOM CHH2XKeCHHH Pe3ePBHOH LLeOUHOCTH 
ye uepe3 2 uaca mocyie Bo3felicTBua. K 3 QHIo y OoubulieH YaCTH %MBOTHBIX 
TIpOHCXOJMT BPeMeHHOe TOBbILWeHHe pesepBHOH wlesOUHOCTH — OHa NpHOH- 
»KaeTCA K HOpMe. 

B jambHeliiem, nepe TrvOebIO XKHBOTHBIX, HaOsliOJaeTcaA BTOpoe, eile 
Gomee pe3skoe CHHKeHHE WeOUHOrO pesepBa KpoBH. IIpu o6yyeHHN B W03ax 
700 u 400 r cHM2KeHHe WeEOUHOTO pesepBa ObIIO MeHee 3HAUNTEJIbHBIM, YM IPH 
JI€TAJIbHBIX H CYO/eTAaIbHbIX NO3aX M OBO Ooslee ABHO BbIPaxKeHO He Yepes 2, 
a yepes 4 vaca nocwle BOseHCcTBHA. 

M3meHeHuA pesepBHOM U[eJIOUHOCTH Mp Pe€HTTEHOBCKOM OOJIYYeHHH HaGJIIO- 
laJIucb H ApyruMu aBTopaMu. Ormeyasiocn (*), uTo yepes uac Moce OOy4eHHA 
HaOsOaeTCA HEKOTOPOe CHH2KEHHE IeJIOUHOFO pesepBa NO CpaBHCHHIO C HayaJb- 
HbIMH JaHHbIMH, a uepe3 24 Yaca HMeeTCA MOBHILeHHe MPOTHB HOpMbI. Bp OTMe- 
yeH TakxKe (°) allHl03 Yepes ac NocJe OO yYeHHA (HO He BO BCex CLy4anHXx), KOTO- 
pbili CMeHsvicd uepe3s 24 yaca akasio3om. VW. HW. Upanos, 3. HU. Kynanosa u 
E. ®. Pomanues (°) cooOmator, YTO PH OOMYYeHHH KPOJMKOB PeHTTeHOBCKHMH 
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JtyuamMu B Jose 1200 r menounoli pesepB cHuxKaeTCA B MepBble XKe wach Mocwe 
oO yueHHA, H OCOOeHHO pe3koe CHHXxKeHHE ero HaGmMIOMaeTCA B TePMHHaJIbHOU 
cTaqHu JyueBoH OoesHH. 

HecoMHeHHO, UTO allH 03 M CHW>KeHHe pesepBHO! meNOUHOCTH KPOBU B Tep- 
MHHaJIbHOM TepHode JyYeBOH OOe3HH BOSHHKAaIOT BTOPHUHO, a HMeCHHO B pe- 
SyJIbTaTe HapyWleHHA BCeX BHOB OOMeHa: OeKOBOrO, yreBOAHOFO, %KHpPoBoro, 
MHHepaJIbHOrO,— T. €. B pesyJIbTaTe yYCHJI€HHOrO pacnajla GenKOB UM HakKoMIeHHsA 
KHCJIbIX NPOAYKTOB TKaHeBoro OOMeHa. OTo noy_TBepxaioT VM. VW. Mpanop, 
3. HW. )Kynanopa u E. ®. Pomanues (*), ormeuas, uTO CHuxKeHHe LLeNOUHOTO pe- 
3ePBa B TEPMHHAI_HOH CTaMM COMPOBOXLaeTCA Pe3SKHM BO3SPacTaHHeM KOHILeHT- 
pallHH alleTOHOBBIX Tel B KpOBH (8-oKCHMaCIAHOM HM alleryKcycHoit). 

Wi. A. Iuraues (7), B. M. Tpaescxas (§), H. B. Pegopos (°) u Ap. ormeuator 
peskoe yBeHyeHHe B TepMHHaJIbHOM NepHose sy4yeBolt Oome3HH OCTaTOUHOrO 
a30Ta, MpeoOsalawuleh :pakUHe KOTOporo ABAeTCA a30T Mo¥eBHHBI. YBeU- 
4eHHA Ke alleCTOHOBbIX TeJ H MpOAYKTOB OeKOBOrO pacnaya B paHHeM nMepnose 
JlyueBoro NopaxkeHHA STHMH aBTOPaMH He OOHapyxXeHo. 

Hamu y o6/yYeHHBIX 2XHBOTHBIX OJHOBPeMeEHHO C pe3epBHO!i ILeIOUHOCTHIO 
KPOBH OlpeeAJICA a30T MO“eBHHEI. B TepMHHaJIbHOM CTaqHH JlyyeBoli Gome3sHH 
Pe3KOe CHH2KEHHE ILeJIOUHOFO pesepBa COMPOBOXMaJOCb YBeEMYCHHeM MOYeBHHBI 
B KPOBH B 5—7 pa3 M0 CpaBHeHHIO C HopMoli. Mexyy TeM, pe3sKoe CHHxKeHHE 
pesepBHOH WeOUHOCTH Yepes 2 Yaca NoCcJe OOYYeHHA He COMPOBOXK Lach 3a- 
METHBIM YBeJIHYCHHEM MOYEBHHbI B KPOBH. CieqoBaTeIbHO, YMeCHbIUeHHe WLe10U- 
Horo pe3epBa KPOBH B STOT NMepHoO He MOxeT ObITb OObACHEHO YCHJICHHBIM 
paciiajloM TKaHeli H, NO-BHHMOMY, BBI3bIBaeTCA J PyrHMH, elle He BMOJIHe BbIAC- 
HeHHbIMH IIpHunHaMH. 

CuuxkKeHne IeIOUHOrO pesepBa KPOBH HaGOsOMaslOcb B paHnHeli crayqun TpaB- 
MaTHyeckoro wWoKa (7°,'') H OObxACHAIOCh HapylleHHeM HepBHO-3HJOKPHHHOH 
peryJIAHH. 

MoxHo CuHTAaTb, YTO CHHXKEHHE Pe3ePBHOH W[eJOUHOCTH KPOBH B MepBple xe 
yacbl NOCJIe PEHTTeHOBCKOLO OOJIYYeHHA TaKKe ABJIACTCA Pe3yJbTAaTOM Hapylle- 
HHA HEPBHO-3HJOKPHHHOH peryJIAWHH WH H3MeHEHHA PeEPMeHTATHBHbIX H OKHCIH- 
TeJIbHO-BOCCTAHOBHTEJIbHbIX MPOLLeCCoB. 

B 6oulee no3qHHe cpoku (2—4 jleHb) pH JeTabHBIX HU CyOMeTasIbHbIX 103ax, 
HeECMOTPA Ha YCHJICHHBIN pacnafl TKaHeH HM M3MeHeEHHA BCeX BHOB OOMeHAa, 
peryJAWHA KHCJIOTHO-I[eOUHOTO PaBHOBeCHA UYaCTHYHO BOCCTaHaBJIMBaeTCA, 
HW UlesIOUHOH pesepB BpeMeHHO MOBBbIIMlaerTcs. 

B fasibHellieM, Kora HacTyna‘wT JlereHepaTHBHbIe H3Me€HEHHA TKaHel, BbI- 
BefleHve OOJIbUIOrO KOJIHMYeCTBAa KUCJIbIX TIPOAYKTOB TKaHeBOrO OOMeHAa OKAa3bI- 
BaeTCA HeOCTaTOUHbIM, HW X%KMBOTHbIe NOrHOaloT Mp ABCHHAX Pe3sKOrO alluo3a. 

CHHxKeHHe ILeIOUHOTO pesepBa KPOBH B PaHHeM MepHose MOXKHO paccmaTpH- 
BaTb KaK ABJICHHe, XapaKTepHoe WIA TAKeNIbIX POPM MyYeBOorO MopaxkeHuA. 
B 6oulee NerKHx cuy4aAXx WyYeBOH Ooe3HH YNOMAHYTOe CHM KeHHe TaK2Ke HMe- 
e€TCA, XOTA BbIPaxKeHO B MeHee pe3Koli pope. Ilostomy onpeyesenne mlesOuHOrO 
pesepBa KPOBH MpelcTaBJIAeT HECOMHEHHDIM KJIMHMYeCKHH HHTepec HM MOXET OBITb 
HCNOJIb30BaHO WIA PaHHel AMarHOCTHKH OCTPbIX JyyeBbIX MopaxeHHH. Ilo no- 
Ka3aHHAM Pe3ePBHOH UleOUHOCTH MOKHO B JaJIbHeHLIeM CYHTb HW O MporHo3se 
syueBouH OovlesHH. 

Busogu. 1. Ukenounot pesepp KpoBy mp o6mleM OOJIyYYeHHH KPOJIUKOB 
JI€TaJIbHbIMH HM CyOsleTaJIbHbIMH O3aMH PeHTTeHOBbIX JlyyeH MpeTepmeBaeT 
cBoeoOpasHble H3MCHEHHA, KOTOPble XapaKTepH3yIOTCA pe3KHM JBYKPaTHbIM 
CHH2KeHHeM ero — yepes 2 Yaca MocJe BO3eHCTBUA UM 3aTeM Meped PHOeMbIO 2KH- 
BOTHDIX. 

2. IIpu o6myyeHnu fo3amu 700 nu 400 r cHuxKeHHMe IleOUHOrO pesepBa 
TaK2Ke HMeeTCA, HO OHO Oovlee ABHO BbIPaxKeHo He Yepes 2, a Yepes 4 Yaca Nocse 
BO3eHCTBHA. 

3. CHwxKeHne pesepBHOl MeOUHOCTH B paHHHii MepHok MyyeBon ConesHu 
ciehyeT OObACHUTb HapylWieHHeM HePBHO-9HAOKPHHHOM pery/AWAH HW M3MeHe- 
HHeM (ePMCHTATHBHBIX HM OKHCJIMTCJIbHO-BOCCTAHOBHTEJIbHbIX IPOIeCccoB. 

1005 


4. Onpeyejennve mlesouHOro pesepBa KPOBH MOXET ObITb HCMO/Ib30BaHO B KJIN- 
HHYeCKUX WedAX WIA PaHHeH JMarHOCTHKH JIyYeBbIX NMopaxkeHHl. 


LlentpabHpli HayY4HO-HCCIEMOBAaTeIbCKH Tlocrynuno 
PeCHTTeHO-pamHOOrHyeCKHH WHCTHTYT 26 II 1958 
r. Jlenuurpay 
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Jlokrayn Akayzemun HaykK CCCP 
1958. Tom 120, Ne 5 


TEXHHYECKAH PH3HKA 
B. H. KACATOUKHH u A. T. KABEPOB 


IJIEK TPHYECKUHE CBOHMCTBA H CTPYKTYPA MEPEXOJHbIX 
®OPM YIJIEPOA 


(ITpedcmasaeno axademuxom B. A. Kapeuxoim 25 IT 1958) 


Yraepol XapakTepu3yetca MHOrooOpa3sHem CBOCTB, CBASAHHBIM C OCcObeH- 
OCTAMH €FO ATOMHO-MOJIeCKYJAPHOHM CTPYKTYPbI M BasIeHTHbIM COCTOAHHEM aTo- 
oB. PasyiMuHble ero CTPpyKTypHble (POPMbl «aMOpubIit yruepog», rpadur u aa- 
a3, KaK H3BeCTHO, Pe3KO OTIHUAIOTCA MO CBOHM 93JIEKTPHYeCKHM CBO/CTBAaM. 
} HaCTOMUeH padoTe MpHBOAATCA pe3yJIbTaTbl SKCMePHMeHTabHOTO HUcCIe- 
OBaHHA TePMOSeKTPOABUXKYLUIeH CHJIbI, IIEKTPpHYeCKOrO CONpOTHBJeHHA U 
TPYKTYPbI MepeXxOHbIX (PopM OT KaMopdHOrO yrulepoja» To rpaduta, o6pa3yto- 
IMXCA MIPH BbICOKOTeMMepaTyPHOH OOpadoTKe Pa3JIMYHbIX HCXOJHbIX yruiepo- 
WCTbIX BEILeCTB. 

B mpeeibHo rpaPHTHpOBaHHOM yruiepoxe aTOMbl OpraHH30BaHbl B MIOCKHe 
OH C TPHIOHAJIbHbIM pacnoslox*KeHHvem cocefeH. IlapaniembHOe MU MpaBHsIbHOe 
3MMYTaJIbHOe PpacHoJIOKeHHe YIVIepOAHbIX CJIOeB OOeCMeYHBaeT TPeXMepHYIO 
TMIOPAJOYCHHOCTb aTOMOB B MpOCTpaHCTBeHHOH KPHCTaJJJIMYeCKOH pellleTKe 
paduta. Ilpu Hepbicokoli creneHu rpacduTaluu, a TakxKe IA «aMOpdHOro yruie- 
oa», KOra YaCTHYHO WIM NOJHOCTbIO HapyLleHa MpaBHJIbHOCTb a3HMYyTAaJIb- 
OrO paCNOJO*KeHHA. MapaJIeIbHbIX COEB, OCYIeCTBIAeTCA MpOUHAA CBA3b 
[eK LY COAMH COCeEAHUX «KPHCTaJJIHTOB» MOCpeACTBOM OOKOBbIX Wemouek yruie- 
oa, YTO OOYCOBJMBaeT BLICOKONOMHMepHY!O MIpHposy BermectBa (1%). 

Jina He*TAHbIX KOKCOB, CieKalollHXCA MCKOMAeMbIX yrvieH HU pAya Apyrux 
TJI@POJMCTHIX BeLLeCTB HaGsIOaeTCA POMOreHHbIi Mepexod <aMOpHOro yruiepoya» 
; PpauT mpu temmepatypax 2000—2600°. CyujHocTb sToro mpollecca cocTouT 
; MOCMELOBATebHOM a3HMYTaJIbHOH OPHeCHTAMH MapaJVIeIbHbIX CJIOeB, OCBO- 
jO2%K aeMbIX IPH TepMMYeCKOH AecTpyKUMU OOKOBbIX Lene yruepoya. Tomoren- 
iad TpauTalud mpoTekaer NO THMY OPHeHTaMOHHbIX MpolleccoB B NOmHMepax 
e3 (pasoBbIx MpeBpamenult (*). 

A3MMyTaJIbHad yNOpAAOYCHHOCTD CJIO€B COMPOBOXHKMaeTCH YMeHbINeHHeM MexK- 
MOCBOFO paccTOAHHA (dopo) OT dmaxe = 3,425 A B HavaJbHOl craqunu rpadura- 
[HH NO dyyn = 3,356 A ANA MpeseibHO TpadbvTupoBaHHoro yrvieposa. 

BenuuvHa OTHOCHTeIbHOrO, YMCHbIeHHA = Me?KCIOeBOTO paccTOsHHA 


cS dae = Ayo2 
i Guaxers Do. ‘ 

i3MeHAIoWlanca oT O fo 1, Mower CJIYKUTb CTPyKTYPHbIM NMoOKa3aTeJeM 
TeTeHH TOMOreHHOM rpadutTalun. Ova xapakTepu3yer TpexMepHylo ynopsxyo- 
[eHHOCTb ATOMOB B IlepeXOJHbIX PopMax yrviepoya (*) H He ONMCHIBaeT Mpolecca 
, MpeLK PUCTasM3allHOHHO cramuH (rye y << 0). Caxka oTHOCHTC kK TAKHM yruie- 
YOMMCTHIM BeUeCTBaM, KOTOPble MpeeIbHO TpaduTupyiorcs JUIb TeTeporeHHO 
jepe3 MaporasoBylo (basy MpH TeMMepaTypax BbILLIe 3000°. : : 
O6pa3lbl WIA HCCeMOBAHHA ObWIM MOJIyYeHbI M3OTEPMHYECKON MpOKaJIKOH 
IOPOWIKOB HeTAHBIX KOKCOB (MMpOMH3HOTO H KPeKHHToBOrO) HM Caxk (KaHaJib- 
10H H TePMHYeCKOH) B TOKe a30Ta MIP Pa3HbIX BbIepKKaX B Meu WU PasHbix 
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Temmepatypax 0 3200°. TepmMoslekTposBuxyllad CHJla U3MepAJaCb B Cell 


QJIbHOM TpHOope OTHOCHTEIbHO MeH Mp MOCTOAHHOM pa3HOCTH TeMMepaTy 
. AT = 20°. Onextpoconp 


THBJICHHe MOPOLWIKOB oOnp 
WeAIOCb NOX WaBseHHeE 
40 xI/cm?. 

Pentre Horpaduyecke 
ompeyeeHHe MeKCJIOeBO! 
PpaccTOAHHA MpousBoAH0C 
M3 H3MepeHHH T0JIO%KeHH 
HHTepdepeHUMOHHOH JIHHY 
(002) Ha cHuMKax, Nowyyel 
HbIX B KaMepax pajsuMyc 
70 MM Ha (pHJIbTpOBaHHO 
W3JYYeHHH MeH c Nome 
WIMBaHHeM kK OOpa3laM 1c 
poulka MowHOeHa B Kayec: 
Be 9TaloHa. Ha puce. | mp 
BOJATCH H30TEPMbI H3MeHt 
HHA KoOSPuUMeHTa TepMC 


Puc. 1. M30tTepmpr TepMO2IeKTPOABHKYUeH CHIBI % Ka- PICKET POABHOK VIR EB CHT 
HasbHOH caxKku, O6pasotzHHEIx: /—npu 3000°, 2—npy Ha PHC. 2—yjlebHOTO 31 
2500°; Tepmuyeckoli caaku: 3—npu 2500°; mupomm3sHoro TPOCOMPOTHBJICHHA p WIA Tk 
Kokca: 4 — npu 2000°, 5 — np 2150°, 6 — npu 2420° y = po KoB HecbTaHOrO KOKCa 
7 — mip 2800° Ca2K B 3aBHCHMOCTH OT Bpeme 
. HH H30TEPMMYeCKOH BbITepz 
Ku B eu. Ha puc. 3 alorca Te Ke BEMMUMHEI B 3ABHCHMOCTH OT TeMnepaTypHi 
IIpH MOCTOAHHOM BPeMeHH BbiepxKH *t. AHaslorM4yHad 3aBuCuMOCTD a(t) WW 
HeTAHoro KOKCa C MaKCHMYMOM BOIH3H 2100° 6biia nomyueHa paHee (5,° 
Tlono*«UTeIbHbIM 3HaK & CBH- 
WeTeIbCTBYeT ONOMyNpoBog- om 
HHKOBbIX CBOHCTBaX H_ JIbI- 5500 
POWHOM MEXAHH3M€ MPOBO- ——pepp 
JKMMOCTH U3YYeHHbIX OOpa3- 
IOB CaxK 10 BCCEMY HHTepBa- fm 
Jy TeMnepatyp OOpa6oTkKH KH | 290 


60 120 18Q MUH 


AAA HeTAHOrO KOKCa C TeM- 


nlepaTypoH oOpaOorKu B HH- 250 ioeayaonioe ae 
1600 — 2800° rola.) 
BPAY neclOO  ant iy soos Worse 
B mpouecce romoreHHoli 170 


rpaduTallun HeEPTAHOrO KOK- 
ca, mpH t > 2000°, a up 130 
YMeHblUIaIOTCA B TIpAMOM 3a- 


Bete 


fe Hh OOGe = 
BUCMMOCTH OT MexCioeBoro - 9 Se ay 
PaccTOAHHA yoyo (puc. 4). 7 ar, 
Jia KavaslbHOH caxKu, He \ a, a ae 

rpaduTupyroureca =B H3y- Toe BY mhcks! 


4YeHHOM HHTepBasle TeMMepa- Puc. 2. Usorepmr YACIbHOrO 3JIEKTPOCOMpOTHBeHHA 
TYP, HaOmoLaeTCA OOpaTHaH KavarbHoli caxu, o6paGorannerx: J — npu 3000°, 2 — 
KapTuHa BO3pacTaHuA a Hp - mpu 2500°; tepmuyeckoii CaxKu: 3 — mpx 2500°; nupoan3 
PRR aTiiciiones EE nT) ce Cee eahepaa , 0 — pu 52300", 6 — mp! 
B npeakpucras1u3alHoHHOM ‘fecitiha HOSE 

mepvHowe MpokKaIkKM HedTAHOrO KoKca (0 2000°) Taxxe Ha6moxaercs BO3pac: 
TaHHe a. OcoOeHHOCTH H3MeHeHHA Kospbultueuta TEPMOIIEKTPOABHXKYULeEH CH 
Jib] NPHBOLAT K SHAYHTEJIbHOMY Pa3JIMUHIO B ero BeMUNHAX MeXKILY KAMOPCHBIN 
yrulepoXoM» M rpaduToM MH MOryT ObITb HCHOAb30BAaHbI IPH H3MepeHHH BBICOKH) 
Temnepatyp (40 3000°) repMonapoit, usroTOBJeHHOLi H3 YUCTOrO yrulepoya B pas 
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JMYHBIX ero cbopmax. IIpomexyrounoe nosoxeHHe TepmMuueCKOli CaxKH CBA3AHO 
CO CHOCOOHOCTbIO ee K HeNOMHOM ToMoreHHoli rpadbutaunn, mpoTekaromen Cc 


ub/epad 


lai es = i aT 


30 
26 


22 


16 


14 


1200 1600 2000 


2600 2600 °C 


Puc. 3. 3aBucHMocTb & OT TemMepaTypbI OOpadoTKH WIA Ka- 
HaJIbHOH caxu (/) TepMuyeckol (2) npu t = 10 muu., nupo- 
H3HOrO KOKCa (3) MH KpekuHroBoro (4) mpu t= 30 Muu. 
A, 5 — 3aBHCMMOCTb y@JIbHOrO 3JIEKTPOCOMpOTHBJICHHA Ka- 
HaJIbHOH cau (A) uw Tepmuyeckol (5) or Temmepatyppr 
TepMooOpaooTKH 


3aMeTHOH cKOpocrbi0 mpu ¢t > 2300° (ra6n. 1, puc. 3). na KaHabHoH can 
TakxKe OTMe4aeTCA Hayao roMoreHHol rpaduTaluu upu ¢t > 3000°, koTopas, 


OMHaKO, NepeKpblBaeTCA MapaseJb- 
HO MipoTekatouleH TeTeporeHHou rpa- 
qutaluei. 

KoadpullueHT TepMo2TeKTposBH- 
*KylleH CHIbI & (uB/rpay.) M yletbHax 
QJIEKTPONPOBOLHOCTbh o (om~t-cm *) 
«aMopduHoro yrulepola» (KaHaJIbHOL 
CaxkH) HaXOJATCA B Clelyloule 3a- 
BHCHMOCTH, XapakTepHOH A pes- 
KPHCTaJJIM3aWHOHHOH cTaHHu: 


2=a—blge, (1) 


re a = 64,3 nu b = 76,95. 

CBa3b MexKy a Hb Ha cTaquu ro- 
MOreHHOH rpaduTaluu onMcblBaeTca 
ypapHenvem a= A/o —B, rye 
A = 864,8 u B= 1,42. 

B yrsaepoqubrx cioax rpaduta 
peasu3yeTCaA BaJIeHTHOe COCcTOAHHe 
aTOMOB, OTBeyalomlee TPHTrOHAaJIbHOK 
cdbopmMe yraepola Cc  BawJIeHTHbIMH 
QJIEKTPOHaMH, JIOKAaJM30BaHHbIMH B 


ftG/epad 
| OM-CM 
240 
2 be L pp 
AG, F [ 160 
RNGCTT 
> . t—1 60 > 
Fae 
ms) 


0 A , 
5420 5400 3580 360 A 


MNP 2 


Puc.4. 3anucumoctb% ue He*TAHOrO KOKCAa OT 
M@XKCIOEBOLO PaCCTOAHHA dyo2 B Mpomecce TOMO- 
reuHoli rpabutauun yraepoxa 2000—2800 


S-CBA38AX C TPEMA COCEAAMU HU YETBEPTHIM BaJICHTHbIM JJIEKTPOHOM, BXOJIAITMM B 
CHCTEMY COMPAR eCHHbBIX @-CBA3eH, NOABUXHOCTHIO KOTOPHIX OMPeeMAeCTCH ITeCK- 


TPOHHAA MpOBOJMMOCTb CJIOS. 


Kak voka3amu uccieloBaHua MOHOKpucTanma rpaputa (*), yraeposupii 


6 JIAH, r. 120, No 5 
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Tadauna f 


Aoo2s A ag 
Temnepatypa Bpema 
TepmMooopa- BHIAep2KKH,| pepmMuyecKaA KaHaJIbHaa HeTanoli | TepmMuye- | KaHambHas | HE@TAHOH 
6orTKH, °C MHH. cama cama KOKC cKac cama cama KOKC 

1700 10 3,442 3,466 By APA) <o <0 0 
2000 10 Sh De 3,446 3,418 0,04 <O 0,10 
2300 10 3,000 3,438 3,399 0,05 <O 0,38 
2420 10 — — 3,379 — — 0,67 
2420 30 — — 3,368 — — 0,83: 
2900 4 3,414 3,430 —- 0,14 <0 — 
2900 10 3,380 3,437 — 0,65 <0 — 
2000 30 Be. One we OYE! <0,19 — 
2500 180 3,374 — Tyee 0,74 — 450 
2700 10 Onole 3,434 3,306 0,77 <0 — 
3000 4 Sole 3,436 —- Onde <0 — 
3000 10 3,012 BAAS) — 0,77 0,09 _— 
3000 30 Bicol 3,415 — 0,78 0,14 a 
3000 120 SMO 3,416 — ONT 0,14 a 
3200 38 Onoe Beals: — Ont 0,46 — 


CoH MpekcraBsaeT COOOH ABYXMEPHBbIM MeTaJJI C H€3aNOJIHeEHHOH 30HOH, 3JIeKT- 
POHBI KOTOpoH OOaatoT a¢ppekTHBHOH MaccoH, paBHOl Macce CBOOOAHOLO JIeKT- 
poua. B nanpapseHuu, MepneHIMKyJAPHOM CJIOAM, MOHOKPHCTaJJI rpaputa — 
MOJIYMPOBOMHHK C 3ampeTHOH NoocoH ypoBHel HM BbICOKHM 3HaYeHHeM 3cpiek- 
THBHOH Maccpl. BoKopple yrviepoHble WenoukH B AMOp@HOM H rpaPuTHpOBaHHOM 
yruepoye, OlarojapaA COMpsAxKeHHIO T-CBASEH B JIMHEHHOH (opMe yruiepoya, TaK- 
Ke JOJMKHbI OOJaaTb CBOHCTBOM 2JI€KTPOHHOH mpoBosuMmoctTH. IlomyuenHpie 
HaMH JaHHble CBUJeCTeIbCTBYIOT O TOM, 4YTO NepexoHble POpMb! yrviepoyja xa- 
PaKTePpH3yIOTCA CMeLMIAHHOH SJIEKTPOHHOHK MH [bIPOUHOM MPOBOLMMOCTHIO, COOTHO- 
IWeHHe KOTOPLIX H3MeHAeTCA B Mpollecce TepMHYeCKOH OOpaooTKH. 

XO H3MeHEHHA & B NPeAKPHCTAaJIH3aWHOHHOM CTaHH MOET ObITb OObAC: 
HeH IIpoTeKaHHeM IIpH TepMHYeCKOH OOpaOoTKe OOpasloB CleqyIOUWNX JBYX 
mpolleccos: 1) pocta yruepoRHbIx coeB u 2) RecTpyKUMH OOKOBBIX Wenouek 
yrepofa. 3a cuer nepBoro 43 HHX YCHJIMBAaIOTCAH MeTasIMYeCKHe CBOLCTBa H 
3JIEKTPOHHAA MpOBOAUMOCTD (*) H 3a C¥ueT BTOPOro — MOJIYMPOBORHHKOBBIe CBOM- 
CTBa HW JbIPOuHaA NMpoBoduMocTb. Powb akWeNTOPOB IeKTPOHOB Mp OOpa3zoBa- 
HUM JbIPOK MOryT MrpaTb NepHdbepHuHbIe aTOMBI yruiepowa B coe, a TakxKe 
CBASAHHbIC C HAMM aTOMbI KHCIOpOa. SHAYHTeIbHbIM NOLbEM KPHBOH B OOAacTH 
NOJIOXKUTEIbHBIX a, WO 2000° Aa He*bTAHbIX KOKCOB H Jo 3200° B calyuae cax, 
clekyeT OOBACHHTh OoNbIOH CTeMeHbIO ecTPpyKUHH ATOMHBIX WemoueK yruepola, 
KOTOPbI€ COCMHAIOT yIviepOjHble CIO HW MFpaloT POJIb MOJICKYJAPHBIX IYHTOB 
S€KTPOHHOH MpOBORMMoCcTH. SOTO NoATBepxaeTcA Nokbemom xKpuBOoH (ft) 
AA KaHaIbHOW CaxKM BIWOTh Jo 3200°. IIpouece wecrpyKUHH OOKOBBIX yrvie- 
POHBIX Kenouek B HeE*PTAHBIX KOKCaX CONps2xKeH C TOMOreHHOH rpacuTatuelt, 
Onarowapx YeMY HaksabIBaloTcA adPPekTHI BOSpPaCTaHHA OJM 3IeKTPOHHO! 
MIPOBOJMMOCTH, BbISBaHHbIe COJIM2KCHHEM ATOMHBIX yIviepOXHBIX culoes. B cBa3n 
C 3THM H3MeHAeTCA HalpaBseHHe KpuBoi a(t). 

TloarBep2KJeHveM STOMY CyxKHT HaOsIOaemoe pH romMoreHHOli rpaduralure 
maeHve IICKTPOCOMPOTHBeHHA p(t) 3a CUeT COMKeEHHA COEB. 


MuctutyT ropwouux wucKoraempix Hocrynuno 
Axkajlemuu nwayK CCCP 19 II 1958 
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Jorsage Akagemun nayrx CCCP 
1958. Tom 120, Ni 5 


TEXHHYECKAA ®PH3HKA 


B. A. JIKOBOB u A. JI. POATBYPA 


HATIPSDKEHHOE COCTOSHHE AYCTEHHTA BBJIH3H 
OBPASOBABIUEF OCS KPHCTAJIJIA MAPTEHCHTA 


(ITpedcmasaeno axademuxom I, B. Kypdtomoeoim 13 III 1958) 


J\nA BbIACHeHHA OCOOeCHHOCTel MeXaHH3Ma MapTeHCHTHOTO MpeBpalleHua, 
a Take BJIMAHHA Ha Hero BHEIUHHX Harpy30K lipelcTaBAer CylecTBeHHbli 
WHTepec UccIeqOBaHve AesopMallWN ayCTeHHTHOH MaTPHUbI MpH oOpasoBpannu 
B Hel KpHCTaJia MapTeHcuTa. MMertomjecs B STOM HallpaBJIeHHH TeopeTuuecKkue 
paOorhl orpaHH4uMBaloTcs MpPHOMMKeHHON OMeCHKOH OOmIeH SHEPrMU yupyrux je- 
copMallul, BOSHHKAIOULNX pH MpeBpallleHHH, OCTABJIAA OTKPbITbIM BOIIPOC oO Xa- 
pakTepe H pacnpeyemeHuu STHX AecsopmMauni (*°). B Hacrosmeli paOore JaeTca 
Ooulee eTAIbHbIM AHAJIM3 HallpAMeCHHO"LO COCTOAHUA AYCTeHHTA IPH OOpasoBaHHu 
B HEM KPHCTaJJia MapTeHCHTa Ip yCJIOBHH COXpaHeHHA KOrepeHTHOCTH (a3. 

KorepeHTHOCTb pacTyllero KpHCTaJia C OKpyxKalouleH HCXOMHOH MaTpHlen, 
T. €. HasiWuve HeMpepbIBHOH 3aKOHOMEPHOM CBA3H COOTBETCTBYIONIMX ATOMHBIX 
MylockocTeH o6eHx (a3, MpeynoviaraeT, 4YTO BO3HHKatoMlMe Mp pocTe HOBOH 
cbasbr JesopMaluu ABJIAIOTCA OOpaTHMBIMH, WIM yopyrumy (*). OxcnepHmex- 
TaJIbHO 3TO COOOpaxkeHue NOATBepxXMaeTcA pH W3yYeHHU TepMoyNpyrux Map- 
TCHCHTHBIX KpuicTasmoB (°). IIpH pewieHuH nocTaBseHHOH 3ayjauM MeTO.amu 
TeOPHH yUpyrocTH, Kak OObIHO (°), IPHHHMaeTCA, YTO CTPyKTYPHbIe COCTAaBJIAIO- 
UlHe MeTaJJIOB HM ClIaBOB MOXKHO pacCMaTPHBaTb KaK MAKPOCKOIIMYeCKHe OObEK- 
Tbl, K OMHCaHHIO KOTOPbIX IIPHMe€HHMbI ypaBHeCHHA-MeXaHHKH CIVJIOWEIHBIX Cpel. 
Anusorpomueli cpembt mp pacuete npuuneOperaerca. IlocKombky TeopeTHyueckoe 
paccMoTpeHue He MpeTeHLyeT Ha MOJyYeHHe TOUHBIX KOJIMYCCTBEHHbIX Pe3yJIbTa- 
TOB, YKa3aHHble JOMYUIeHHA MOryT ObITb NPHHATHI. 

Jina aHauiu3a HallpAxKeHHOTO COCTOAHHA ayCTeHHTa, NOMHMO ero yupyrHux 
CBOHCTB, HEOOXOJMMO 3HaHHe pa3MeposB HU CPOPMbI MapTeHCHTHBIX KPHCTAaJVJIOB, a 
TakxKe XapakTepa COMPA%KeHHA KPHCTaJIM4YeCKHX pellleTOK Ha MOBepXHoOcTU 
pasyena tba3. Kak noKa3bIBaloT MHOTOUMCJICHHbIe MeTalmorpaduyeckue uccse- 
jloBaHus, HalpHMmep (7), B OOubUIMHCTBe CJIy4aeB MapTeCHCHTHBIe KPHCTAaJJbI 
uMelor (popMy MWwIaCTHH C 3aOCTPeHHbIMH KpaxMH, KOTOPbIe B MWOCKOCTH IWaMda 
BUI B BUZe urvi Hu peek. IIpumem, uro MapTeHCHTHBIM KpucTasJI uMeet Popmy 
IIpAMOFO SJJIMMTHYeCKOrO WHAMHIpa, IpHyeM peaJIbHOMY CJly4alo COOTBETCTBYyeT 
Mayloe OTHOWeHHe Maso momyocu asunca 0 K OombuoH a (puc. 1). [lo-Bugu- 
MoMy, TaKax MOJeb MapTeHCHTHOO KPHCTas1a Havy4HM OOpa30M CooTBeT- 
cTByeT MeXaHH3My IpeBpaleHHt. PopMaJbHO KOJIEKTHBHOe Mepemelenve 
aTOMOB B XOJe MapTeHCHTHOTO NpeBpallleHHxA, MpHBoAAuee K NepecrponKe 
KpHcTamIMueckolt pelleTKH, B NepBOM MpHOmMxKeHHH MOXKHO PpaCCMaTPUBaTb 
Kak HallpaBJICHHbIt OHOpPOAHbI cyBur, ONarodapaA KOTOpoMy aTOMHBIe M10- 
CKOCTH MapTeHCHTa OKa3bIBalOTCA MOBEPHYTbIMH OTHOCHTEbHO CXOCTBCHHBIX 
TlocKocTelt ayCTeHHTa Ha HEKOTOPbIM yrowl © (puc. 2). IIpu rakou MepecTpolixe 
pellieTKH CMeleHHA ATOMOB Ha rpaHulle pasfera thas Hal paBJICHbl NapasebHO 
cpequel mlocKocTH MapTeHCHTHOrO KpHCcTasa (xz Ha puc. 1), a NO BeIMUMHE 
NpONOPUMOHAJIbHbI PaCCTOAHHIO OT Hee. Tlofo6uaa cxemMa CMelLeHHH B HCXOAHOn 
(base ananusupyerca B pabotax (*,°). 

Takum o6pa30M, AIH ONpeseseHuA HaMpsxKeHHOTO COCTOAHMA aycTeHUTa 
HeOOXOJUMO PelIHTb Tak Ha3bIBaeMy!O BTOpylo KpaeBylO 3aayy TeOpHH yIIpy- 
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rocTH: HaliTH JecsbopMallHu M HalpxAxXeHHA BHYTPH HEKOTOPOH yipyron oOsacTY 
(B JaHHOM CJlyuae 9TO OOACTb, JlexKalllad BHe MapTeHCHTHOTO KpHCTaa), CCIE 
3aJlaHbl CMelLeCHHA Ha ee rpaHuue. Bui6panHaA MOJe/b NO3BOJIAeCT PACCMATPHBATE 
3aauy Kak IWIOCKYW, T. €. JWI ee pelleCHHA NOCTATOYHO HCCIeOBaTb HallpA2KeH- 
Hoe COCTOAHHE B KaKOH-HOO 3 MwIOCKOCTeH NoNnepeyHoro ceyeHuA Kpucravuia. 
CreloBaTebHO, HEOOXOJMMO HalTH HalpxA*KeHHOe COCTOAHHE B JIOOOH TOUKe Ha 
IJIOCKOCTH BHE HEKOTOPOTO JJJIMNTHYeCKOrO KOHTYpa I’, eculM Ha KOHTYpe 3aaHbl 
KOMMOHEHTHI CMeLLeCHHA 

U = kin 0 = 0; (1) 
rye u — CMeMeHHe BAOIb OCH X; U — BUONb ocH Y; k — KoadulHexT mponop- 
I[HOHAJIBHOCTH, PaBHbIl tg 9. 


WY WE 
EMA SSN WAN IW 


Yap lye) 


EATTTLLLILLLN LL ane 
ELLE 


Puc. 1 Puce. 2 


IIpu pemennu stro 3anauu BOCIIOJIb3YeEMCA MeTOaMH TeopHH cyHKIUMi 
KOMINICKCHOrO THepeMeHHoro (*). B KOMIMJIeKCHbIX OOO3HAYeHUAX KPaeBOoe YCuIO- 
Bue (1) MoxKHO 3amucaTb Tak: 


Bi C 


u + ivlp = ki 5 ; (2) 


re Z2=x-+ ly, z=x— iy. 

Ucnomp3ya KOHPOpPMHoe OTOOparxKeHHe BHELIHOCTH 3zMNICA TJIOCKOCTH KOM- 
MJI€KCHOrO NepeMeHHOrTO Z Ha BHEeIUHOCTh eWHMUHOrO Kpyra mockoctu & 
C NOMOMIbIO OTOOpaxkatonleli PopMy.IbI: 


a m 
2=R(E+ ie) (3) 
MOJIYYHM, COrslacHo OOUIMM MeToyaM, paspaOoTanHBIM B (8): 
_ 2uk(1—m) . 4 1 
Xx +Y,= eres Ae 


Bia? Ait 
. 265( 6 + = | — 282 (4 + me? 
Vy Xe + 2iXy = 2ub (1 —my i ( ) ‘ hin an 
x (E? — m 
tee ==" 4l 
+ samp ta |: (4) 
m \ { = 
rs pipe asad 
ec ae male 4 (e+ =) ae 
2 6 x (2 — m) 


Siecb Xz, Yy—HopManbupie u X y — KacaTeJIbHoe HalipsxKeHua; & — comps- 


?KCHHOe 5 — MOAYale capura, x = 4 — 3v, rae vy — xoabiunuent ITyaccona; 
a ; a— 
Lit ame UH Perias : IIpu m= 0 enamne Beipoxmaerca B Kpyr, mp m= | 


B eb wuHOn 4R. 
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YpapHenua (4) ompexeisi0T KOMNOHEHTEI HanpsKennit u yecbopmaluii Bo 
BCeX TOUKAX uUccIenyemoH OOsacTH, ec MepelirH or & K z no copmysie, 
oOpaTHor (3). 

IIpencrapnennbie Ha puc. 3 siiopbl HanpsxKeHHii Ha KOHType WIA paBHo- 
B@JIMKHX 93JIJIMNCOB pa3siMYHOH (opMbl (m= 0; 0,5; 0,9, uro coorBercrByeT 
oTHolenHIo ocelt b/a=1:1; 1:3; 1:19) noKasgprBaior, uro c yMeHbUIeHHeM 
b/a HallpsxKeHuA yYMeHbIaloTCH NO aOCOMOTHOH BeMYMHE MU OKaM3yIOTCA Ha 


yy @—Xy 


Puc. 3. Omopbl HOpMaJbHBIX HampsxKeHHH: a— X,, 6 —Y 


KOHWax suuMca. M3 dopmyp (4) BHAHO, UTO HOPMAJIbHbIe HaNpAXKeHHA BAOJIb 
KOOPAHHaTHBIX oceH oTcyTcTBy1oT. Ha kouwax OombloH ocHu 92TMNMCa 


Pee SR (en) yee 1) X, = uk(1— =) BHe 3aBHCHMOCTH OT 


BeJIMUHHbI HW (PopMbl KpHictasia. Mowyab caBura w% CBA3aH Cc MOoyysem IOura E 
H3BeCTHBIM COOTHOIWeHHeM w= F/2(1+), oTKyqa, mupHHuMai* k=1/s, 
¥~0,3, NojwyyaeM, 4YTO Ha KPOMKe KpHcTasia KaCaTeJIbHble Halps>KeHHA 
Xy=~0,06E, utTo, 10-BHAMMOMY, HeCKOJIbKO MeHbUe 3HaveHHA TeopeTHYecKoro 
pelea mpounoctn (O6bIyHO IIpHHHMaemoro paBHbIM 0,1 £). 


Ha KoHlWax Maslow ocu ammumca (2 = +ib = +iR(1—m), §=+i) 
x x1 i x+1 b 
ae fae ae BES, x SAM rt 


T. €. B@JIMYMHA KaCaTeJIbHbIX HallpAxKeHHH B STHX TOUKAX YMeHbUaeTCA C yMeHb- 
meHvem otTHoweHua b/a, Ina kpyra (m=O, b/a=1) Xy MakcumambHo 
M paBHo ~ 0,2 FE. MoxnHo mpexnosoxKuTb, YTO TakHe HallpsAxKeHUA MpeBOCXOLAT 
mpefesl TeoperuyeckoH npouHocTH. Takum oOpa30M, cyllecTBoBaHHe KorepeHT- 
HOCTH KPHcTawla C OKPy?KalOlWIHWM ayCTeHHTOM B TOM CJlyyae, eCJIM OTHOIMeHHe 
b/a He OWeHb MaJIO, BPA JIM BO3MO2KHO. 

OnpezemuM ynpyrylo 9HeprHto JecbopMupoBaHHA aycTeHHTHOM MaTPHUBb!: 


. LG (Xu tee) av aes —m) (- ! 1) = eriDy é ai 1), (5) 


nx a 


iY 
* Byauenue & AJA 2Kee30-HUKEJIEBLIX CHMABOB B3siTO 10 anHbIM (°). IIpu onpexenenuu k 
H3 aHWamu3a KpHCTaJJIOreoMeTpHueCKHX COOTHOWICHHH Mexy ayCTeCHHTOM H MapTeHCHTOM 


pewAMmoaraeTCA, YTO UCKa*KCHHA B MaPTCHCHTHOM KPpHCTaJ Je mpeHeOpexHMO MaJIbI. Onpee- 
JICHHe JOolycKaeMou pH TakKOM PpacCMOTPeHui MOPpeWIHOCTH Tpedyer cneHWaJIbHOTO HCcJIeO- 
BaHuud. 
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rye Xp» WU Y,—KOMMOHEHTH! HalpsAKeHUA, JeHCTBYIOULerO Ha 3JIEMeCHT jLJIMHBI 
9MMITHYeCKorO KoHTypa dl’ c HopMasbIo n. Yupyrav sHeprua, MpHxo_Amlasica 
Ha e/\MHHILy OObeMa MapTeHcuta, OypeT: 


U engl b 
OT al Poa: 

T. €. TPH YMeHbuweHuM OTHOIIeHHA b/a saTpaTbl SHeEpruu Ha ympyryto Aedop- 
MalHto ayCTeHUTHOU MaTpHUbl YMeCHbUIAaIOTCH. 

Takum o6pa3oM, B HacTosmel paOoTe Ha OCHOBe MpelNosOKeHUA, YTO Map- 
TCHCHTHBIM KPHCTaJI UMeeT (hOpMy 3IJIMMTHYeCKOrO WHIMHpa, pacCuHTbIBa- 
IOTCA Hallps.xKeHUA, NesbopMalluu M yipyraxd 9HeprHA B ayCTeHHTHOM MaTpUlle 
pH oOpa3s0BaHuu B Heli Maptencuta. IlomyyeHHble pe3ysbTaTbl MOryT OBIT 
MIPHMeCHEHBI K aHaJIH3yY POCTa MapTeHCUTHOFO KPHCTaJJla. 


MucTutyT metTanoBelenua u du3HKH MeTAaJIIOB Tlocrynusio 
IlenTpambHoro Hay¥4HO-HCCuIeIOBAaTeIbCKOrO 28 II 1958 
HHCTHTYTa YepHOK MeTanypruu 


IMTMPOBAHHAS JIMUTEPATYPA 
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TEXHHYECKAA PH3HKA 


JI. C. MAJIATHHK u B. T. BOHKO 


HCCJIEMOBAHHE TPOLMECCOB NOBTOPHOrO PACIAA 
TBEPJOrO PACTBOPA Al—Cu 


(ITpedcmaeaexno akademukom C. A. Bexwunckum 25 IIT 1958) 


H3pecTHo ABJIeHHe «MaMATH» Mp NOBTOPHOL KpHcTamMsaluM H3 X*KHKOCTH, 
moypoouo usyyennoe B. V. Jlanuaospm u gp. (1). Ananoruunoe aBmenne ObLI0 
oOHapyxeno B. HV. Apxaposbim np noBropHoli nepeKpucraiMsallun cram 
B TBePAOM COCTOAHHH B BUe “BHYTPH3epeHHOM TeKCTYPbm, MPH KOTOpoOli BO3- 
HUKaeT OPHeHTaWHOHHaA 3aBHCHMOCTb MexKy deppuHTOM HM aycTeHuTomM (?). 

EctecTBeHHO MpeQN0sI0O%KUTb BO3MOXHOCTH NOJOOHOTO ABIeHMA «naMATH» 
4 IIPH MpolleccaX NOBTOpHoro pacnaya TBepdoro pacrBopa. B cBa3uv Cc 3THM B 
HaCTOAMel padoTe ObIWIO NpeANPHHATO STeKTPOHHOrpadMyeckoe U IeKTPOHHO- 
MUKPOCKONHYeCKoOe HCCIeMOBaHHe MOBTOPHEIX MpoleccoB pacTBopeHuA O-ca3bi 
M BHIJeJICHHA ee H3 a-TBePfOro pacTBOpa B TOHKHX NweHKax cnuiaBa Al — Cu 
TomMmHHOH ~ 300 A. 

IIpenapuposannue u pacuer cocrapa cniapa Al — Cu npoBoguaucb no mMeTosy 
C, A. Bexutuucxoro (*). O6a KoMNOHeHTa OJHOBPeMeHHO HCMapsAJINCh H KOHJeH- 
CHPOBaJIHCb Ha XOJIOJHbIM KOeKTOop. HarpeB o6pa3lloB ocylmlecTBAAJICA He- 
NOcpeACTBeHHO B Mey 3Z1eKTpoHOrpada (c GobUIOH TeMIOBOH HHepuuel (*)), 
4TO NOSBOJIAJIO HEMPepbIBHO HaGOLaTb 3a CTPYKTYPHbIMH H3M€HeCHHAMM OJHOFO 
M Toro #e yyacTKa ciiaBa Al — Cu mpu pa3HbIx TemMnepatypax. 

Cnuasp Al — Cu, cofzepxxamuit ~11% Cu, B ucxo,HOM CocTosHMM Mpelctas- 
JIA COOOH 3aKaJICHHbIM MNepecbieHHbI (oHOda3HbIl) a-TBepAbIi pacTBOp 
(puc. la). SameruM, 4TO B TOHKHX MleHKax cnmaBa Al — Cu nepecpimeHue 
a-TBepforo pacTBOpa MOxXeT ObITb H Bbille (IO ~ 25%). 

Harpes 3aKaJieHHOro CiiaBa Jo TeMnepatyp 50—300° npuBoguT K pacnayy 
TOMOreHHOrO @-TBeporo pacTBoOpa C BbIeIeHHeM MeJIKOMHCHepcHon §-cpa3bl. 
Pa3mep uacTum §-cda3spr ~ 10? A. Ypenuuenne HTeJIbHOCTH HarpeBa MpH 
Yyka3aHHBbIX TeMMepaTypax CYILeCTBEHHO He H3MeHAeT pasMeposB yacTUll 9-casbl, 
"TO YKa3bIBaeT Ha YCTOMYMBOCTh KOJJIOMNZHOTO paBHoBecna (°) B AByxdasHol 
cucteme: §-cha3a + a-TBepfbI pacTBop. 

SaMeTHbIM mpollecc KoaseclleHuuu uacTu, 9-cpa3bl HacTynaeT mpH Oovwee 
BbICOKHX TeMMepatypax ~400° (pu BEIqepxKe ~1 aca), a B Cy4ae HeNpepbIB- 
Horo HarpeBa co cKopoctbio 10—15°/mun — npu ~460—470°. Ha yKasanubix 
3NIeKTPOHOrpaMMax JMdppakUMOHHble KOJbIla a-(pasbl MpakTHYeCKH He H3MeHA- 
IOTCA, B TO BPeMA KaK KoOJIbia 6-cha3bl cCTaHOBATCA TOYeUHbIMH (puc. 16), uTO 
yka3bIBaeT Ha yBesM¥eHHe pa3Mepa actu $-caspi Jo ~10° A. Taxaa olleHKa 
HAXOMMTCA B COrlaCHH C 3/eKTPOHHOM MukKpotoTorpaduelt sToro »%xe OOpasila 
(puc. 2 a). Iloce mpotecca KoamecleHiMu He OOHapy2KHBaeTcA KakOl-1HO0 Mmpe- 
MMYIJeCTBeHHOM OpveHTHpOBKH uacTHI, §-ca3spi. 

Harpes cnapa Al — Cu go Tremnepatyppi 480° npHBog_uT K MoJIHOMy pacTBO- 
PeHHIO B a-TBepMOM pacTBope KOaJeCIMpoBaBLIMX YacTHUI 9-cpasbl (puc. 16). 
Tlocme oxmaxKeHHuaA Jo Temmepatyppl 440° 6-cba3a cHOBa BBIJeAeTCA U3 a- 
+Bepyoro pactsopa. IIpu stom yudpakuMonHan KapTuua (puc. | 2) npousBoAUT 
BileyaTieHHe, uTo 6-cbasa COCTOHT U3 AByX-Tpex Cslerka PpasOPHeCHTHPOBaHHbIX 
MOHOKpHcTaJsI0B. OjmHako Takoe 3aKJIIOUeHHe OMWMOOUHO: Ha 9SJIeKTPOHHOH 
MUKpodbotorpaduu Toro Ke oOpa3ila Ha (one a-TBepAoOro pacTBOpa BUAHO MHO- 
3KeCTBO TCMHBIX BKJIIOUCHHH, HeCOMHEHHO, MpeCTaBJIAIOWIMX H30JIMPOBaHHble 
MeXKAY coOoli yacruubi 4-cbasbr B bopMe AucKoB pasMepom ~1—3- 10? A u Tom- 
munolt ~3-102 A (papHoli Tommune mieHku criapa). M3 s1eKrpoHorpaMMbl 
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(puc. 1 2) cieqyer, YTO yKa3aHHble JUCKOOOPasHble KPHCTAaIIJbI 0-cba3bl OPHeHTH- 
poBaHbl mocKocTb1o (100) napasmieibHO MOBepXHOCTH MWJIeHKM CIlwaBa. Taku 
06pa30M «KBa3HMOHOKPHCTaJIbuble» pe*peKCbI Ha WIeKTPOHOrpammax (puc. le, ay 
OOYCJIOBJICHbI He MOHOKPHCTasbHocTbIO §-:pa3sbl, a HaJIMYHeM BeCbMa YeTKON| 
OrpaHHueHHOll TeKCTYPbI BKpaleHHbIX B IWI€HKY KPHCTaJJIMKOB 4-pasbl | 

Tipu nopTopHbrx mpotieccax Harpesa Jo 480° u oxmaxKeHHA CilaBa CHOBa! 
IIpOUCXOAUT pacTBopeHne 4-casbi H MoceLyOULMN paca a-TBeporo pacTBopa. 
Ilpu 9ToM 9eKTPOHHOMUKpoCcKONMYeCcKad M jucppakWHOHHaA KapTHHa (cp. 
puc. 1 2 w pwc. | 0) nonmHocTbIo MoBTopseTcH, SamMeTHM TOJIbKO, YTO pH 
NOBTOPHOM pacTrBopeHuu mp 480° u BbIeteHHH YacTHI 9-chasbl yMeHbIllaeTca 
TpeOyeMad BeMUHHa MepeoxmawKyeHuaA ciuiaBa Ha 10—40° u coKpaulaetca 
nepHok mpexppietenux. Tak, nocie lepBoro WHkKJla HarpeBa UH OXJIaxKeHuA 
pacnal MepecbumeHHoro a-TBepJoro pacTBOpa BM3yabHO HaOwIOaeTCA TIpW 
440° uepes 2,5 mun. (puc. | 2), noce Broporo WHkKsa — pH 460° uepes | MuH. 
(puc. 1 0), a nocne Tperbero Wuksa — pH 470° uepes 30 cex. 

Ha6stofapiieeca HaMH ABJICHHe «MaMATH» (B OTHOWICHHH JMCHepCHOCTH 
OpHeHTHpoBKH §-cbasbl) IPH NOBTOPHOM pacTBOpeHHH 4-casbl M BbIAeIeHHU ee 
U3 4-TBePNOrO pacTBOPA 3aMeTHO OCAaOEBAeT B Pe3yJIbTaTe HEKOTOPOTO NeperpeBa 
cumaBpa Al — Cu spiue temnepatyppt 480°. Hanpumep, meperpep Ha 20—30° 
IIpHBOLUT K YaCTHYHOH MoTepe MpaBHIbHOM OPHeHTHPOBKH HM K YBeJINYeEHHIO: 
KOJIMYeCTBa H CTeMeHH WucMepcHocTH uacTUL 4-chasbI NPM MocseWyIouLeM ee BbI- 
TeneHHu B Mpollecce oxaxeHua. IIpu sToM pe3skHe UH OTUETIMBbIe pepeKCbl 
(puc. | O) pasmprBarorcs B Ayru (puc. | e). Bonee 3HauHTeIbHEIM MeperpeB (Ha 
50—60°) u RambHelitee OxsIaxKeHHe NPHBOAAT K NpakTHyeCKH NOJHOMY Ucyes- 
HOBeHHIO TeKCTYpbI O-cha3pr (puc. | o). Hapsaay c 9THM CHOBa yBesIMUNBaeTCA 
TpeOyeMaad BeIHUHHA NepeoxaxKeHHA H YIMHAeTCA NepvHod npesBbiyqeneHua — 
yacTHubl §-cba3bl BbIeAIOTCA pH TeMnepatype ~ 400°. Takum o6pa3om, pH 
yKa3aHHOM MleperpeBe JcnepcHocTb vacTuy §-cba3sbl H UX OPpHeHTMpoOBKa (G6ec- 
NopsAounad) Take %e, Kak HW B MCXOHOM OOpa3iie civwiaBa Mocwe 3aKaIKH HW 
«cTapeHHA» pH Temnepatypax 50—300°. Uacruupl »%e camoro a-TBepyoro pa- 
CTBOpa 3aMe€THO YKPYNHSAIOTCA JIMWIb pH NOBTOPHBIX HarpeBax OOpa3lloB Jo 
480° (cm. puc. 10). 

OnucaHHble BbIIMe SKCMePpHMCHTaJIbHbIe JaHHble MOXKHO OOBACHHTH Cely10- 
IMM OOpa30M. 

1. IIpu kouyencaltuu TOHKOM meHKH cnstaBa Al — Cu o6pa3yerca MenkoyH- 
cllepcHbit (pasmep vuacTtuy ~ 10? A), cumbHO MNMepecbIMeHHBIi TroMOreHHbIlt 
&-TBePJbIM pacTBOpP, BECbMa CKJIOHHbIH k pacnayly. IIpH HarpeBaHuu Takoro 3aKa- 
JICHHOFO CiwaBa Jo TeMnepatypbl ~50—300° BHYTPH MOHOKPHCTAaJIMKOB &-TBep- 
Horo pacTBopa BbIJeAIOTCA MeIKOJMCNepCHble “acTHUE &-casbl, MpaBHJIbHO: 
OPHeHTHPoOBaHHble NO OTHOMIeHHIO K KPHCTaJlaM MaTpulpt (*). Takum o6pasom, 
BbICOKaA CTeMeHb THCMepCHOCTH HM OecnopsA,OUHAaA OPHeHTHPOBKa YacTull §-cbaser 
OOYCAOBNeHbI LHCMepCHOCTbIO H OPHEHTHPOBKOM KPHCTAIIUKOB MaTPHIlbl H Ma- 
JOH CKOPOCTHIO Audpysuu np Temnepatypax HuxKe ~300° (pacnay MepecsiteH- 
HOro a-TBepAOro pacTBopa NPoNcxosNT «MUKPOANPy3HoHHbIM» myTem). SHauH- 
TeJIbHbIe WudPy3HoHHble Mpolecchl, MPHBOAAMHe K KOAeCIHeHILMM BbITeHB- 
WIMXCA M3 NepeCbileHHOrO a-TBepforo pacrBopa Al — Cu memKogucnepcuprx 
yacTu §-asbl, BOSHHKAaIOT Np JOBOAbHO BbICOKHX TeMMepaTypax, JerKallx 
B HHTepBae ~400—470°. Koanecienttua KpucranmuKos 6-cba3bl NpoucxoguT 
MyTeM pacTBOpeHHA OMHUX H pocta Apyrux YacTULl, OPHEHTALlUA KOTOPbIX OCTaeT- 
ca mpexneH (Oecnopsqounolt). Koanectentua ocymectBiaeTca ucKmouUn- 
TebHO 3a CueT upy3HH aTOMOB Me K KPYNHBIM vacTulam 9-cbasbr yepes 
a-TBEPAbIM PaCTBOP, B KOTOPOM Mpollecchl pekpucTasmMsallNH MpakTHuecKH ene 
H€ BOSHUKAIOT BIWIOTh O CPaBHUTeJIbHO BbICOKHX TeMMepatyp (~470°) Bemen- 
CTBHe Maso CKOpocTH CaMosudpysun atomos Al. B pesybrate Koamecuupo- 
BaBlIMe No pasMepoB ~ 1 —3-10°A (puc. 2a) kpucramusi 0-cbasbr nepepacrator 
WaCTHI{b! &-TBEPOrO PpacTBOpa M MOWHOCTbIO OT Hero OOocabMMBaIOTCA, IpUoGpe- 
Tax [ucKooOpasHylo (opMy (pocT B TpeTbem U3MepeHUuu OrpaHHunMBaetcs Masoli 
TOJMMHOW NeHKH ciaBa ~3-10? A). Taxue «KkpynHogucnepcHie» Oecnops- 


1016 


2 6 . e 0 e IC 


Puc. 1. Qnektpoporpammyl cnviapa Al — Cu: a — ucxosupili (3akameHHiii) OOpazeu; 6 — nocae 

HarpeBa 40 470° uw nmocwenyiomlero OXNaxKeHHA; 6 — IpH TemmepaType pacTBopeHua 8 -cha3pi 

(480°); e — nocae npelBapHTebHOrO HarpeBa Wo 480° u oxnaxgeHua mo 440°; 0 — npu 460° 

(mocme BTOpHuHOrO pacTBopeHHA O-ca3p1 mp 480°); e — nocae HarpeBa Ao Temnepatyppi 500° 

H MOCJI€LYIOWerO OXNAKNCHHA; oC — MOcNe Harpepa JO Temmepatyppr 530° u mocmegyroulero 
OXJIa2K MCHA 


Puc. 2. OaekTpouHpie MuKpodotorpapun cmaBa Al — Cu. 

Temupie yuactku — 0-pasa (6700 %). a — mocae HarpeBa 

HCXOMHOFO (3aKaJIeEHHOrO) OOpaszila WO 470° wv nocaenyrourero 

oxvlaxkseHua,; 6 — Moclle TpexXkpaTHOrO pacTBOpeHHA O-spasbi 

mpu 480° wu mocaefyiouero OXxaKeHHA HO KOMHATHOH 
Temnepartypbl 


O4HO OPHCHTHPOBAaHHble KPHCTaJJIM4YeCKHe AMCKH TepMOAMHAaMHYeCKH HeycToli- 
WHBbI, TAK Kak CBOOOHaA SHEP BLIXOAAULHX Ha MOBeEPXHOCTb CiviaBa Hanooulee 
pa3BUTbIX TrpaHei B OOMleM CuIyyae He MMHMMaJIbHa. 

2. Bo3HHKHOBeHHe 4YeTKO BbIPaxKeHHO! OpneHTHpoBKH (orpaHHueHHoli 
TeKcTypbl) 9-chasbl Nocue pacTBOpeHHA ee KPyMHOAUCHepCHEIX YaCTHIL pH TeM- 
nepatype 480° 4 JabHelitero NoBTOpHOroO pacraya NepecbiujeHHOrO a-TBepAOrO 
pacTBopa MIpH OXaKeHHH, a TaKXKE ABJICHUA «IaMATH» H ee HCUeCSHOBeHHA TIP 
SHAYHTeCIbHBIX MeperpeBax CBA3AaHbI C HGpy3HOHHbIM MeXaHH3MoM mMpollecca 
pacTBopeHHa. 

PactBopenue B 4-TBepfloM pacTBope paHee BbIJeIMBUelicA U3 Hero O-cbaspr 
MIpOWCXOJUT B Be cTaluu: 1) co6cTBeHHO pacTBopeHue, C OOpasoBaHHeM JIOKaJb- 
HbIX KOHICHTPalMOHHbIX HeOMHOposHocTeH; 2) romMoreHH3alua a-TBepsoro: 
pacrsopa. IIpu HeOombumux neperpepax (--AT < 10°) pacrsopenue §-chasni orpa- 
HUYMBaeTCA TOJIbKO MepBoH CTayuelh — roMOreHH3allMH 4-TBepoOro pacTBopa He 
mpoucxomnt. IIpu sToM B OKaJIbHbIX yUaCTKaX CIaBa OCTAaIOTCA 3HAUMTeb- 
Hble (PyKTY alu MeJM, KOTOPble IPH MoceLyiouleM OXMaxK eH CLy*KaT mpeu- 
MYLICCTBCHHO 3apo)biliaMu §-(pa3pt. 

Moxxo nouiaratTb, 4To 3apoypuuu §-cba3bt O6pa3syloTcaA TaBHbIM OOpa3om Ha 
IIOBEPpXHOCTH IWVICHKH, NOCKOJIbKY MOJBHXKHOCTb aTOMOB Me Ha NOBepXHOCTH 
Ooulblue, YEM BHYTPH NWwieHKH. Buy Toro, uTo Mexcba3HawA MOBepXHOCTHAA JHEp- 
HA Ha NOBePXHOCTH MJIeHKH (Ha rpaHHle TBepan chasa — map) MHOro GovIbule,. 
4eM BHYTPH, BeCbMa CYIIeCTBCHHO BOSHHKHOBeCHHE TeEPMOJHHAMHYeCKH YCTOH- 
YHBOH OPHeHTHPOBKH, OTBeYAaIOWeH MHHHMYMYy CBOOOJHOM NOBepXHOCTHOH 3JHep- 
rau. B cuay sToro Mp NOBTOPHOM pacnaje a-TBepJoro pacTBopa oOpa3yerca 
yeTKad OrpaHwueHHad Tekctypa (puc. | 6), 13 WucKOOOpa3HbIX KPHCTaJIMKOB 
§-cha3bI, OPHCHTHPOBaHHbIX IVJIOTHOYNaKOBaHHOH aTOMaMH MeJM IWJIOCKOCTBIO: 
(100) napanenbHo noBepxHocTH MieHKH CrtaBa. IIpu nocmenyroulem pacTBope- 
Huu (6e3 neperpeBa) «KPyNHBIX» OPMeHTHPOBaHHbIX KpUcTaOB §-casbI KOH- 
IlCHTPallHOHHbIe HeEOXHOPOAHOCTH HM yCJIOBHe MHHHMyMa CBOOOJHOH MoBepx- 
HOCTHOHM 9Hepruu coxpaHsloTcs. Brarojapax STOMY BOCIpOu3BOAATCA Oe3 H3Me- 
HeHHH Tak2%ke HW YCJOBHA NOBTOpHOrO pacnasa a-TBepyoro pacTBopa. 

3. Ileperpes a-TBepJoro pacTBopa cnoco6cTByeT paccacbIBaHHl0 KOHIeHTpa- 
IMOHHBIX HeOAHOposHocTelt (BCeACTBHe YBeJIMYeHHA CKOpOocTH Mddy3sun) u 
NOBBIILLECHHIO BEPOATHOCTH O6pas0BaHUA UM pocTa 3aposbueh O-ca3sp1 B OObeMe 
cmyiaBa, TaK KaK KOHIUeHTpalMA Me B JIOKaJIbHbIX yYaCTKaX MOBeEPXHOCTHOTO 
CjIOf aTOMOB yMeHbiaeTcaA. IIpu 9TOM Melb TEM OAHOpOAHee pacmpeyesnerca 
lo oObemy TBEporo pacTBopa, 4eM BbIe Teperpes. IIpu meperpeBax Bcero 
MMIb Ha 30—40° o6pa3ylommmecA pH pacnafe TBepRoro pacTBopa YaCcTHUbI 
%-(pa3sbl ele COXPAHAIOT C HEKOTOPbIM Pa3OPOCcoM MpexKHIOIO OPHEHTHPOBKY: KOH- 
WeHTpalluA aTOMOB Me B JIOKaJIbHBIX yYaCTKaX Ha MOBePXHOCTH ele ocTa- 
TOUHO BbICOKa. 

Bowee BbICOKHM MeperpeB IPHBOAUT K paBHOMepHOMY paclipeseneHuio Mequ 
no BceMy OObeMy H IO BCel MOBepxHOCTH TBepJoro pacrTBopa. Bpryenenue 
a-(pa3bl IPpOUCXOAUT 3a CYeT MUKPOAMGpySHOHHHIX MpowleccoB B OOBeMe CIaBa 
W3 MHOFMX He8aBUCHMBIX WeHTpoB KpucTaniH3auun. Ilostomy BbIqemMBWHeCH 
yacTHubt §-cbasbr MeKOJMCHepCHbI HU OecnopsOuHO OpHeHTMPOBaHEl: sex 
«MaMATH» wcueszaeT. 


XapbKoBCKult TocyapcTBeHHbIM YHUBePCHTeT Tlocrynuszo 
um. A. M. Toppxoro 23 III 1958 
XapbKOBCKu NOMTeXHHYeCKHH MHCTHTYT 
um. B. WM. Jlennua 
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TEMJIOTEXHHKA 


Unen-koppecnonyent AH CCCP M. A. CTbIPHKOBHY u JI. E. PAKTOPOBUAY 


BJIMAHHE JJIMHbI TPYBbI HA BEJIMYHMHY KPHUTHOECKHX 
TENJIOBbIX MOTOKOB TPH BbIHY)KEHHOM JIBH)KEHHU 
nNAPOBOJAHOK CMECH 


UccieqoBaHuto Wpollecca BOSHMKHOBeHHA KPH3HCa KHNCHHA MPH BEIHYKeH- 
HOM JBH2KeHHH MapOBOAAHOM CMeCH H BOLbI, Heorperok Jo TeMiepaTypbl Hacbiue- 
HUA, B OOOpeBaeMbIX BEPTHKAJIbHbIX TpyOax MocBAuLeHO MHOro paOorT. B Ooub- 
UIMHCTBe STHX PaOOT BIHAHHE JWIMHbI H MaMeTpa SKCIePHMeHTAIbHOrO yuacTKa 
Ha BeJIMUMHY KPHTMYECKOFO YAebHOrO TeIIOBOrO NOTOKa He paCCMaTPHBaJIOCk 
Wo 2 
Ms 2 onpirax B. A. 3enxesuya u B. MW. Cy66oruna (*) tuamerp Tpy6bl H3MeHAVICA 
ot 4 yo 12 mM, a juIMHa oT 340 yo 600 MM, ofHakO BJIMAHHA reoMeTpH4eCKHX 
pa3MepoB Ha BeJIMYHHY xp He Oblwio OOHapyxeHo. Mexyy Tem, B padoTax 
(7, ?) mpu Tex xe JaBJICHHAX, BECOBbIX CKOPOCTAX H MapocowepxaHuAx Oplwiu 
NOJIYYCHI Pa3sJIMUHbIe BEJIMYHHbI KPHTHYeCKHX Tell- 
JIOBbIX NOTOKOB. EXMHCTBEHHBIM OTJIHUHEM B YCJIO- 
BHAX MpOBeeHHA 9THX OMBITOB ObWIH pa3JIH4HbIe 
JJIMHbI SKCI€PHMCHTAJIbHbIX YUACTKOB, T. e. pa3- 
JIHMUHbIe OTHOWMeHHA L/d. 

C pyro cTOpoHbl, pH HH3KHX JMaBJIeHHAX H Be- 
COBbIX CKopocTsx Jo 3000 kr/M?-cekK, KaK H3BeCTHO, 
C pocToM Napocolep2xKaHHA OT HYJIA JO HeKOTOporG 
SHAYeCHHA X, 3ABHCAIerO OT BEIMUMHbI WaBJIeHHA UH 
BeCOBOH CKOPOCTH, 3HaYeHHA Gyp YBeIMUMBAIOTCA, 
CleQOBaTeIbHO, IPH MOCTOAHHOM 3HaueHHM g 110 
WIMHe TpyObl KpH3Hc KHMeHHA JON2KeH Ob OBI 
BO3HHUKaTb B HHXKHEM yuacTKe TpyObl. O@HaKO B 
ombirax paOorsl (*) kpH3uc, Kak [paByuio, BOSHH- 
KaJl B BepXHeli YacTH TpyObl. ITO OGcTOATeIbCTBO 
TakxKe NOATBepAKaeT MpelnooxweHve O cymecrT- 
BOBaHHH 3aBHCHMOCTH Qxp oT J/d. 

B ma6opaTopuad BHYTPHKOTMOBLIX MpolleccoB 

0 Ouepreruyeckoro uuctutyta AH CCCP 6nita mpo- 

g1g2 04 06 96 {0  xeyena paGora no u3y4eHMIO BMAHUA JWIMHBI 9KC- 
Puc. 1. Sapucumoctb q,, or M€PHMeHTaJIbHOro yuacTKa Ha BeMYMHY KpUTH4eC- 


khkan/m?. yac 


a KHX TeNJIOBbIX NOTOKOB. OMbITbI NPOBOAMIHCh Mp 
7 4 i/dupa p= 26 atau pBEHyXeHHOM JIBIOKeHH WapOBOAAHOH CMecH H 
@, = 850 kr/m?-cex.a—l/g= HeOrpeTol JO KHMeHHA BO, aBmenuax 26 
= 50,6—I/d=11 HW 180 ara, BecoBbIx cKopoctax noToKa 850 u 
3000 xr/m?-cek uM oOTHOCHTeIbHOM SHTaIbIIMH OT 

—0,3 no +1. 


OKCIePHMeHTAJIbHBI yuacToK Obl H3roTOBMeH 13 Il@IbHOTAHYTOH TpyObl 
HepxKasBelouleli cramH OAT Auamerpom 3 mm, jauHoit 150 u 35 mM, T. e. U/d 
COCTaBJIAUIO, COOTBeETCTBEHHO, 50 u 11, OGorpes Tpy6nt ocymecTBAAICA TlepeMeH- 
HbIM TOKOM. 

Onzirbl MpoBosusucb Ha cTeHIe, ycCTaHOBJIGHHOM B KoTeIbHOH TOLL Bce- 
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ColOsHOrO TeNOTeXHHYeCKOrO MHCTHTYTa. OnncaHHe SKcnepHMeHTabHOli ycra- 
HOBKH* lpHBeqeHo B pa6ore ('). 
Pe3yJIbTaTbI ONBITOB NOATBePAMIM 3aBHCHMOCTH, TlomwyueHHBIe B padorax (1,2). 
1. IIpu wusKux 2aBsleHuAX HM BeCOBBIX CKOpocTsx Jo 3000 Kr/M2-ceK mapo- 
CoMep2KaHUAX BbIMe HYIA KPHTHYECKHE TEIVIOBbIe TOTOKU C POCTOM OTHOCHTEeMb- 
HOM SHTAJIbIMM YBeEIMUMBAIOTCA, a3aTeM HauH- 


Ha1oT yMenbuaTpea. IIpu napoconepxanunu, pap- — *Aa.a/m“4ac goqp 
HOM €IHHHe, gup = 0. ety ona 
2. [pu BricoKux JaBeHuAX c yBeMYeHH- so pe 
eM Tapocoflep2KaHuA BeMHYMHA gyxp MOHOTOHHO / 
yMeHbulaercs. 46 
3. C yMeHbIleHHeM HelorpeBa Mp BCeX JaB- i 
JICHHAX HW BeCOBbIX CKOPOCTAX KPHTMYeCKHe Tel- 42+ 
JIOBbIC MOTOKH yMeHbluaioTca. IIpu 9ToM 3a gxp Eis 
IIPHHUMaJlacb BeJIHYMHA TeMOBOrO NoTOKa, Ipu JB, 7G © 
JIOCTH2KeEHHU KOTOPOH HaOOJalocb CKauKoo6- 
pasHoe NMOBbIWeHHe TeMnepatypbl creHKH. Jina Hf 
HelorpeToit No TeMMepaTyPpbl HaCbILCHHA BOLI 501 
M YMepeHHBIX TMapocosepxxaHHl, BEMMYHHbI KO- : 
TOPbIX S3ABHCAT OT JaBseHHA HM BeCOBOH CKOPo- 26} 
CTH, Mp JOCTHKeCHHH xp CKAYOK TeMMepaTy pI - 
CTCHKH Obl BECbMa 3HAYHTeJICH, YTO IIPHBOAHIO Setup 
K ABTOMATHYe€CKOMY BBIKJIIOUCHHIO  CHJIOBOrO 
TpaHcdopmatTopa. far 
IIpu Oo1bumMx NapocoyepKawuAX 3a Gxp MPH- a 
HUMaJlaCb Harpy3ka, UpH KOTOpol mpoucxoyu- 
JIO CKaukooOpa3Hoe yBeMueHHe TeMMepaTypbl ol 
CT€HKH, CBA3AHHOE C NepeXxOOM OT Iy3bIPbKOBO- 
TO Ha YCTOHUHBbIMi MIeHOUHBIN pexkKHM, Jake ecJ1u 96} 
STOT CKauOK ObII HeEOOMbIIHM MO BeJIMUHHE. \ 
IIpu qapnenuu 26 ata u BeCOBOH CKOpocTH u} 
850 Kr/M?-cek rpaHHleH, pa3femmroue 3TH 00- 0 02 0 06 08 10 
WlacTH, ABJIAeTCA MapocoyepxKaHue, paBHoe 0,8. ~ Sally asks 


IIpu Tom xe jlaBMeHHu, HO BeCOBOM CKOpOCcTH Fp 
3000 xr/m?-cex x = 0,45. pu gapnennu 180ata Puc. 2. SaBucumocTb 9,)0T 
M TEX 2Ke CKOPOCTAX STOM TpaHuleH ABMAIOTCH, yy I/d mp p= 26 ata w, = 3000 
COOTBETCTBEHHO, MapocosepxanHua 0,5 u 0,3. 

Ojuako Ip JBHKeHHH NapoBOAHOM CMECH B 
oOorpepaemolt Tpy6e ZuametTpom 3 MM IIpH WaB- 
jlenusax 26 u 180 ara u BecoBErx cKopoctax 850 u 3000 Kr/M?-cek No HacTyme- 
HUA KPH3Hca, NOHHMaeMOrO TaKHM OOpas0M, HaOJIOMaJIHCb KoNeOaHHA TeMme- 
paryp CTeHKUH TpyO6bl C aMNIMTYHON KoeOaHHi B HECKOJIbKO AeCATKOB palyCoB 
M uacToToi nopaqka 3—4 cex™. 

Ha puc. 1 mpeycraBuieHbI 3HayeHHA KPVHTMYeCKHX TeNJIOBbIX NOTOKOB Ip 


p = 26 ata u Wg = 850 xr/M?-ceK B 3aBHCHMOCTH OT OTHOCHTeEJIbHOM SHTAJIb- 
ieee’ ' 
mun v4 //d. IIpu stom sHayeHuad —— HU I/d orHocuMch K MecTy BO3HHKHO 


BeHHa Kpvguca. Kak BMHO u3 paccMoTpeHua rpauKa, B Oovlee [WIMHAbIX 
TpyOKax, MIpH MpOwnX paBHBIX YCJIOBUAX, KPW3HC BOSHMKaeT Mp MCHBINMX 
B 2—2,2 pa3a 3HAYCHWAX Qxp- 

Ha puc. 2 mpemctapmenbl 3HaveHHA qxp B TeX 2e KOOpMHATaX, HO MPH 
w, = 3000 xr/m?-cex. M3 paccmorpenua 9toro rpaduKa culexyeT, TO C YMCHb- 
INCHHeM JWJIMHbI 3KCIepHMeHTaIbHOrO yuacTKa B Tex 2%*e NpeyewaxX SHaveHHA 
KPUTHYeCKUX TeMJIOBbIX NOTOKOB YBCJIMYMBaIOTCA TIPpHMepHO B 1,6 pasa. MoxHo 
3aKJIOUMTb HO3TOMY, YTO C YBeJMYeHHeM BeCcOBOH CKOpOCTH pa6oueli cpefbl 
BUMAHME JJIMHbI OOOrpeBaemoro yUaCTKa Ha qxp YMeHbINAeTCA. 


KT/M2-cek. O6o3HaueHHA Te %Ke 


* B mpopeqenuu 9xcnepHMeHTOB MpuHuMasu yuactue UH. JI. Moctuucxult, A. A. Crappos- 
cxuit, M. A. Kanaumuxosa, U. C. Iaros, M. M. Eropos u M. M. Ileryxos. 
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KovmuecTBo 9KCHe€pHMeHTaJIbHbIX JaHHbIX [Ix HejorpeToH Jo TemnepaTyp 
HACINLeHHA BOAbI U MapocogepxKanbi BOMMSH HYMA OKASAJOCb HeJOCTAaTOUHbI 
WA OMpewesieHuA xoja KPMBOH. yc cai 

i—t’ | 

Ha puc. 3 u 4 MoKagaHbl 3aBHCHMOCTH BeJIMYHHE! 4p OTe l/d pk 

| 


napnenun 180 aTa HW Wg — 850 u 3000 Kr/mM?-cek B OOorpeBaeMbIxX Tpy6a> 
yaunoh 150 u 35 MM. YMeHbIUeHHe JVJIMHDI 
o6orpeBaeMol TpyOKH HM MpH 9THX NMapa- yi 
MeTpaX IIpHBOJMT K YBeJIMYeHHIO KPHTH- Ves i 
YeCKHX TeMJIOBbIX MOTOKOB. 

V3 comocTaBJieHiaA JaHHbIX, MpHBeeH- | 
HbIX Ha puc. 1—4, MOXKHO CfleaTb 3a- 
KJIIOUeHHe, UTO C POCTOM JaBJIeHHA BJIMA- 
Hue JVWIMHbI Ha gxp YMeHbilaeTcs. 

Urak, B pe3yJIbTaTe HacToAero UCc- 
Cle OBaHiA YyCTaHOBJIeHO: 


| 


kkan/m? vac 


; kkan/m?yac 


Puc. 3. 3aBHCHMOCTb 4, OT A Puc. 4. 3aBucHMocTb yp OT uw LJ 
7 
nu I/d mpa p= 180 ata u w, =850 mp p= 180 ata uw, = 3000 xr/m2-cek. 


kT/M2-CeK. c 
/m?-cek. OGo3HaueHHaA Te Ke O6OosHayeHHA Te Ke 


1. IIpa BbiHy2«2eHHOM .BH>KeHMH MapOBOMAHOH CMeCH B BepTHKaJIbHO! 
laporeHepupyrolleH Tpy6e AHaMeTpoM 3 MM TIpH Wg = 850 u 3000 xKr/M?-ceK 
p = 26 ata u oTHOCHTeIbHOH 9HTambMMH oT 0,1—0,2 no 0,8—0,9 c yMeHb 
IMe€HHeM JIMHbI OOorpeBaemoH Tpy6Ku c 150 go 35 mm (l/d cooTBeTcTBeHH( 
50 u 11) BemiuHHa gx,» Bospactaer B 1,5—2 pa3a. IIpn 180 ata, Tex »¢ 
3HAYCHHAX Wg WU OTHOCHTeJIbHOH 9ZHTabuuH oT —O0,2 jo En) 5 086 Ha6JIIO 
flaoCb YBeJIMYeHHe KPHTHYeCKHX TeIJIOBbIX NOTOKOB B 1,4—1,8 pag. 

2. BcBaA3H Cc TeM, UTO, KaK N1paBuso, WMA Tpy6 usu oTHOoeHHe //d B po 
MBIMWICHHbIX YCTPOHCTBAX S3HAUHTeIbHO OOJIbIIe, YEM B IKCMEPHMeHTAJIbHbL 
yCTaHOBKaX, BOSHMKaer HeOOXOAUMOCTh B MpOBeeCHHH aJIbHeHWIAMX UCCIIeoBa 
HUM BIIMAHMA JWIMHbI HW MaMerpa oOorpeBaeMOlH TpyObl Ha BeJIMYHHY xp. 


Iloctynusto 
21 III 1958 


LMTUPOBAHHAS! JIATEPATYPA 


13. J. Muponoapekukh, M E. Wn 

; ; : : 1Mau, KT, 27, Bw. 10, 1359 (1957 

Vi. T. Asrares es Jay {oumro nH o By Basa Yin a wok, slonmieena Soames 

ae 10 Bolpocam TenwooOMeHa Ip H38MeHeHHH arperarHoro cocTosHMuA BenlecTBa “Kuei 
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KPHCT AJLJIO[ PA®H fl 


E. f, MOHATOBCKHH 


O KPHTH4YECKOM TOUKE HA KPHBOM NOJIMMOPSHOrO 
MPEBPAWWEHHA WEPHSA 


(ITpedcmaeaexo axademuxom H. B. Beaoeoim 22 IIT 1958) 


TlonumMopdHoe mpeBpauleHve WepuA ABJIAeTCA CMHCTBCHHBIM B HaCTOAIee 
BPeMA H3BECTHBIM (Pa3OBbIM IIpeBpallleHHeM MepBOro poJa, pH KOTOPOM Mpouc- 
XOJHT pe3KOe YMCHbUIEHHE NOCTOAHHOH KPHCTaJIMYeCKOH pellleTKH, a CHMMeTpPHA 
yelUeETKH HE H3MeHSHETCH. 

Ilonumopduoe mpeBpamleHve WepuaA Mp CBepXBBICOKHUX aBJIeHHAX ObIIO 
slepBble OOHapy2KeHO BpuyKMexoo (*). Jlaycou u lOax (7) npospenn pentreHoB- 
*Koe HCCleloBaHHe MOJNpuKAaLHH WepuA, OOpasyrousjelica Mp BHICOKOM jlaBJle- 
imH. IlopomkoBEri oOpa3zell nomellasica B OepussMeBy!o OomOy u NosBeprascs 
jaBseHuio B 15 000 kI-cm~?. IIpu 2TomM jlaBsieHHH C Hero CHMMavacb Je6ae- 
‘pamMa. Oxa3aJiocb, uTo Wepuii mpu 15 000 KI’-cm”?, Tax Xe KaK UM MIP aTMo- 
“pepHOM JlaBJICHHH, HMeeT kyOuyeCcKylo rpaHelleHTpHpoBaHHyto pellerKy. Ilo- 
TOAHHbIe pelieTKH MpH LaBseHHAx | u 15 000 kI-cm ? paBHbl, COOoTBeTCTBeEHHO, 
9,14 u 4,84 A. OOmee n3MeHeHHe OObema TIpH CxKaTHH LepHa Do 15 000 KI -cm ? 
octaBseT 16,6%. Jlaycou u IOax mpeqnosoxusn, TO MpoTeKatoulee MIpH BBICO- 
<AX JaBJICHHAX IpeBpaljleHve HZCHTHYHO MpeBpalleHHio, OOHAPY2KeCHHOMY He- 
“KOJIbKO paHee Tpom6om u @Poxcom (*) npu aTMocdepHoM JaBJIeHHH HW HU3KHX 
remiepaTypax, H YTO STO MpeBpameHHe CBA3aHO C TepexoJOM 9eKTPOHAa H3 
t f-cocrosHua B 5 d-coctroasune. Iyx u Crypqupaut (*) uccneqopasmu KpucTasJu- 
IeCKYIO CTPYKTYpy WepHA Mp HU3KUX TeMMepatypax. Mu OpliIo NOKa3aHoO, TO 
IpH Temmepatype —179° o6pa3el, epHaA mpelcTaBseT CoOOit CMeCb BLICOKOTEM- 
jepaTypHOH UM HH3KOTeMMepaTypHOH MOAN@uKalMH (OyeM OOO3HaaTb UX B 
laIbHeliliem a-Ceu a’-Ce). O6e moqucdukalun uMeloT KyOuYeCKy!0 rpaHelleHTph- 
MOBaHHy10 pelleTKy. Ilocrosuupie pemleTKH: a-Ce a = 5,14 A, a’-Ce a= 
—4,82 A. O6pemunlt acpdbexT cocrapsasaer 16,5% oT a-moqucukallun. 

Jluxtep, Pa6unuy u Bepemarun (°) uccsieqoBasM uactb P — 7-uarpaMMbl 
lepui B HHTepBasie TeMNepatyp oT —71 yo +94,5°. Onpeyenenne 1aBeHHA 
1 —> o’-IIpeBpalleHuA MpON3 BOAMIOCb MO CKauky cxHMaemocTH. IloKa3aHo, 4TO 
jaBJleHue 4 —> a’-lipeBpallleHHad WepHA NOBbIaeTcA C YBeEJIMYeHHeM TEMMepaTyPphl, 
2 OObeMHbIN SccdekT MpH YBeHYeHHH TeMNepaTypbl MpeBpalleHHA 3aMeTHO 
yMeHblilaetca. BenuunHa oObemHoro 3¢cekTa mp KOMHaTHOM TeMMepaType 
leHeHa B 8%. 

CoxpaHeHHe CHMMeTpHH pellleTKM HM YMeCHbINeHHe Pa3HOCTH YeCbHBIX OObE- 
MOB a- H a’-(ba3 BUOJIb KPHBOH NOSBOUAET MpeNOOXRKUTb CYWIECTBOBAHHe KPHTH- 
iecKOH TOUKM Ha KpHBOH NomMMOpdHoro MpeBpamenua Wepux. Jia mpoBepku 
TOFO MIpeMNOMOReHUA IpOBeAeHO LaJibHelWee HccIeqoBaHHne P — 7-MarpaMMbl 
WepHA C MOMOMIbIO MeTOAMKU TepMorpacuyeckoro aHalusa (°), MOsBOMsIONLeH 
IPOBORUTbh UcceLOBaHve (asoBbIX MpeBpauleHul BeLeCTBa IPH WaBsIeHHAX Jo 
35000 KI -cm~? 4 Temneparypax Jo >>650°. Mcceqopanne mpoBosuJiocb Ha Wepun, 
sonepxamem (B %) < 0,75 Nd, <0,75 Pr, 0,01 Fe, <1-10°* Pb. T'ugpocra- 
ruuecKoe JlaBJIEHHe CO3aBaslOCb KOMIPHMUpOBaHHeM CMeCH H30IeHTaHa C HOp- 
MAJIbHBIM TleHTaHOM B MYJIbTMNIMKaTope CBepxBbIcoKoro AaBsenus. Japnenue 
13MCPAJIOCb M@HTAHHHOBbIM MaHOMeTPOM C TouHOcTHIO + 100 KI -cm ?, Temme- 
paTypa — TepMonapoli 2%*ese30 — HHXPpOM C ToOUHOCTHIO + 1,5°. 
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Touku «—>«’-lpeBpalleHua ONpesedAIMCb JBYMA pa3svIMYHbIMH clocoOamu 
[Ip meppom cnoco6e jaBseHHe MOAHHMaJIOCb flO OMpeflevJIeHHOH BeJMYMHb 
WM Mp MOCTOAHHOM JlaBJIeHHH OOpa3ell HarpeBaJICA MW OXJla%KJaJIcA C pa3sJIMUHbIMI 
ckopoctamu. ToKka3aHui aOcomoTHoOl uM uddepeni{vasbHOK TepMoliap peru. 

CTPHPOBaJIHCb C MOMOLIbIO NMpoMerTpe 
°C Kypuakogpa. M3 TepmorpamM ompeze 
500 JIAJIMCb TEMMepaTy Pbl « —> a’- Ha’ >a. 
nmpeppamenui. IIpu Bropom cnoco- 
6e BbIep2xKHBaaCb MOCTOAHHOH TeM- 
mepaTypa oOpasia, a JaBuyeHve MvaB- 
HO TOBbIIUaIOCb WM MOHWKaJIOCb FE 
HYKHBIX lpegesax. [Ipu o6padorKe 
TepMOrpaMM BBOJIMIMCb HEOOXOAMMBIE 
MOmpaBKH Ha HeKOTOPOe TIOBbILLIeHHE 
J\aBJIeHHA B Mpolecce HarpeBa oO6pa3- 
Wa HM W3MeHeHHe TemilepaTypbl OO6pa3- 
lla pH u3MeHeHHu jaBsenun. Ilo 
MOJYYeCHHBIM JaHHbIM NocTpoeHa P -— 
T-jMarpaMMa Wepus, mpelactapsenuaa 
Ha puc. 1. 3a sMHMIO paBHOBecns 
YCJIOBHO IIpHHATa JIMHMA, paBHoyja- 
JICHHaA OT BeTBEH a-—>a’ Hu a’ —->a 
(o6osHayeHa MyHKTHpoM). 

Kak BAZHO U3 AMarpaMMbl, npe- 
Puc. 1. a— fannpie Bpuamena - (,7,8);}6 — BpallleHHe epi. pH Temmlepatypax, 
HauHpie JIuxtepa, PaOwuuna u Bepemaruna, 6yIM3KUX K KOMHATHOH, poTekaerT ¢ 

poe ee eS 6ObIIMM rucTepesucom. Txcr pesuc 
IpeBpalleHHA C MOBbILIeHHeM Temnepatypbi yMeHbuaeTca c 6000 KI’. cm? npn 20° 
WO HYJA mph ~280°. C noppiuenuem TemiepaTypbl YMeHbIaeTCH AH TeMMJIOBO! 
abpekT «—>a’-1peppalieHia, a pu Temmepatypax Bbllle 280° u cooTBeT- 
CTBeHHO laBsleHuax BbIe 18500 KI-cm? OH CTaHOBHTCH HaCTOJIbKO MaJIbIM, 


200 


100 


20000 kom? 


~ 6950 


7as9 7700 goog 9350. 9700 Kr-cH* 


Epena ———= 


Puc. 2 


4uTO Ha TepMOrpaMMaXx, CHATHIX MpH GOovylee BbICOKHX aBJICHHAX, He 3aMeTHO 
KaKHX-JIMOO Oco6bIxX ToueK. Kak a—> a’, Tak MH a’ —> a-mpeBpallleHve mpoTekaet 
IIpH MOCTOAHHOM TeMMepaType B 3HaYHTeJIbHOM HHTepBasle aBJIeHHH. 

Jia onpeweseHua KouMuecTBa OOpas0BaBllelica a’-cba3bl Kak (pyYHKWMH JaB- 
JIGHHA ObWwIH MpoBeweub! cuexyroume onpity. IIpH KoMHaTHOH TeMnepaType 
TaBseHve, HayuHan c 5000 xI-cm ?, noBbIlaloch crynenamu B ~300 KI-cM ° 
c nay30H Mocme Kaxkforo NOBbIMeHHA BO MHH. B uuTepBase JaBeHHH, Korla 
IIPeB PalleHHe elle He HayaJIOCb, CBeETOBOH 3ahuuk LudpepeHuuadbHOH TepMonappl 
IIpH MOBbIMeHHH aBJI@HHA CTOHT Ha MecTe, B HHTepBasle AaBJIeHHH, COOTBeTCT- 
BYIOINHX JaBsIeHHAM & —> @’-IIpeBpalleHuA, Mp KarKJOM MOBbIMeHHM JaBeHus 
MPOHCXOAMT OTKJOHEHHE CBeTOBOrO salunka AuddepenualbHOH TepMomapbhl. 
OnHa M3 NOYYeHHBIX TaKHM CNOCOOoM TepMorpaMM NIpuBefseHa Ha puc. 2. 
[Inomaqu OTJebHbIX NHKOB Ha TepMOrpaMMe IIPONOPLHOHAabHbI KOJMUECTBY 
BHIACIMBUIErOCA MPH MpeBpalleHHU Tella, a CICAOBaTeIbHO, KOJMUeCTBY OO- 
pasoBaBllelicA MPH KaxKJOM MOBBILICHHH JaBJieHusA a’-cba3bl. 
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Ilo jaHHbIM TepMorpaMM TlocTpoeHa KPHBaa KOuMYeCTBO a’-(pasbl — 1aB~ 
meHue lip Temmeparype 20° (cm. puc. 3). [Ipespauenue « —> a’ HaunHaeTca Ip 
MaBseHHu, OusKoM 7000 xI’-cm ?, u koHuaetca mpu 10000 kI-cm%. B un- 
repBalle JaBmeHui 7700—8350 
KI'-cm”? oGpasyerca 70% a’-Ce. % 

Konell nmpespamenua sapasnerca , 
SOJIee Pa3MbITbIM. YBeJIMUeHHE BLI- 
WepxKKH Nocwe KaxkOro MOBBIILTe- 
HHA JaBJICHHA (BIVIOTb 10 HECKOJIb- 
KHX YaCOB) He BINAeT CYUIeCcTBeH- 
HO Ha ES Neots XO lWpeppa-, 
MeHHA. Sa WaBseHHe Mpeppawye- ° x 
HHA TIPHHUMAJIOCb aBseHHe, COOT- 6000 B e000 (0000 kom? 
BETCTBYIOMee MAKCHMaJIbHOH HH- 

TeHCHBHOCTH MpOTeKaHHa MpeBpa- 
meHuaA. AnaJlOrHyHO onpeless- 
mach HU TeMIlepaTypa MpeBpalleHHA MpH HarpeBe MW OXaxKTeHuN OOpaslios. 

Kak BuHO H3 puce. |, c NOBbILeHHeM JaBJICHHA TeMMepaTypa paBHOBecuaA 
4- H a’-Ce MOBbIlWaeTCA Mo WHHelHOMY 3akoHYy. TaHreHc yrula HaksoHa NpAmol 
DaBHOBeCHsA a — a’ K OCH JaBseHHi paBeH 0,0225 rpan/kI-cm”?. Boomb KpuBolt 
DaBHOBeCHA C YBeJIHYCHHEM WaBJICHHA MIPOMUCXOAUT YMeCHbILeHHE BeIMYHHBI TeN- 
MOBOFO, a CJIEMOBaTeIbHO, H OObeMHOrO SPdekTa MpeBpamenua. Tlocrosucrso: 
yIJla HaKJIOHAa KPHBOM PaBHOBeCHA K OCH aBJIeCHHH CBUJeTebCTByeT O TOM, 
ITO TENJIOBOH H OObEMHbIM ScPeKTLI YMCHbIUAIOTCA MO OOUIEMy 3aKOHy. 

YKa3aHHble Bbillie MapaMetppl 280° u 18 5000 KI-cm? eme He aBIAIOTCHA 
MapaMeTpaMH, OMpeeAIOMMMH MoJIOwKeHHe TOUKH Ha KPHBOH NomMMOpdxHoOro: 
mpeppameHua Wepua. Ja Gomee TOUHOLO OMpeeJICHHA MOJIOXKCHUA TOUKH, B KO-~ 
}rOpoli OObeEMHbI HU TeNJOBON sdPeKTbI OOPallaloTCA B HYJIb, HEOOXOMMO [aJIb- 
Helilliee HucCIeloBaHue P — T-jMarpaMMbI WepHA C MOMOLIbIO Ooulee YYBCTBH- 
TeIbHOH MeTOMKH. 

Tlomaraa, 4TO TelIoBOoH Hu OObeEMHEIM ScdekTbI MpeBpawjeHuA WepHaA mpH 
NOBbILMCHHH JaBJICHHA JleHCTBHTeIbHO CTPpeMATCA K HYJIIO, MOXKHO CjlelaTb Cye- 
LYIOUHe MpeANOIO*KeHHA O WaMbHelWeM Xoe KpHBOH paBHoBecusA a-Ce u a’-Ce: 

1. Kpupasx da3o0Boro mpespalieHuaA NepBoro pola MepexoquT B KPHBYt1O 
pasoBoro MpeBpauleHuA BTOporo posa, MpHyeM pa3siMuHe B CHMMeTpHH a-Ce u 
x’-Ce IIpOHCXOMUT He 3a CUeT Pa3JIHUHA B CHMMeTPHH KPHCTaJJIMUeCKUX pellleToK, 
KaK 9TO OObIUHO ObIBaeT, 3a CUT Pa3JIHYHA B CHMMETPHH SJICKTPOHHbIX OOoIONeK. 

2. Kpusas cbasonoro MpeppalleHuA MepBoro pola KOHYaeTCA B KPHTHYeCKOH 
rouke. Buitlle KpHTHUeCKOM TOUKH HeT HM CbasOBOrO MpeBpaleHHA MepBoro, Hii 
pa3oBoro MpeBpameHHaA BToporo powa. 


Puce. 3 


Tloctynusio 
10 IIi 1958 
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XHMH ff 


HM. H. BAPJ{bILUEB uw X. A. UEPYEC 


H30EKCTPOMMMAPOBAA KHCJIOTA — KOMMOHEHT CMOJIAHBIX 
KHCJIOT )KUBHILbI KEXPA CHBYPCK OPO — PINUS SIBIRICA 
(RUPR) MAYR. 


(ITpedcmaeaeno axademuxom B. A. Ap6ys0eem 30 XII 1957) 


CucTemaTHueckne padorbl 10 H3yYeHH10 CMOJIAHBIX KHCJIOT 2KMBUIbI XBOLMHBIX 
ipososusucb B, B. MH katrenospm (1) uv B. A. Ap6y3osnim (2). 

B cocrabe %XHBHIbI pasJIMYHbIX OTCYeECTBECHHBIX XBOMHBIX ObIIM Haliqenpl 
eNYIOUMe CMOJIAHbIe KMCJIOTHI: JeBorMMapoBas (I) (*,4), a6veruHoBaa (I) 
°°), HeoaOueTHHoBas (III) (*), mamocrpospaa (IV) (8,9) neruzpoa6ueruHoBan 
V) (°), Mekcrponmmapopas (VI) (°,*). a- a wm B-canMHoBHIe KUCJOTHI, KOTOpBIe 
JAHbIUIe CUHTAJIMCb OCHOBHBIMH KOMMOHEHTAMM KHCJIOTHOM YacTH 2KHBHLBbI COCHBI 
\OBIKHOBEHHOH (*) u eH OObIKHOBeHHOL (4,1°), oka3aUCh He MHAMBUAYabHBIMH, 


H.C COOH H,;C COOH H,¢ COOH H,C COOH: 
: Th ie Ra 
1 H l CH I Hy IV CH, 


3 3 


H;G COOH H,C COOH H,G COOH 
HAC H, hy. =CH, TC CH, 
Vv ue vi CH, vi CH=CH, 


IIpeACTaBJIAIOWIMMH COOOH CMeCH TaKHX KMCJIOT, KaK JIeBOMMMapoBad, aOuerTu- 
OBaA, HeoaOveTHHOBaA, MaJOCTpOBacA, JeKCTponuMapoBaa KUCIOTHI (°). 

M30qekcTponumapoBasd Kucsora (VII), ormuuatomaaca oT MeKcTponmumMapoBolt 
ucsotpl (V1) TombKO pa3JIMUHbIM MpOCTPaHCTBEHHBbIM MOJIOXKeCHHEM 3aMeCTUTENeH 
pu C,, Oblvia BbIqeTeHa BiepBble H3 XKHBUIbI AMePHKAHCKON JHHHOXBOHHOH 
ocubt Pinus palustris (1"), a B Oab3aMaxX OTeYeCTBCHHBIX XBOMHBIX TOKa He 
bia Halilena. 

Hactosmee uccilelopaHHe MoKa3aJlo, YTO H304eKCTpoNuMapoBad KHCIOTA, 
apany c aOueTuHoBoli (1°), ABMAeTCA KOMNOHEHTOM KHCJOTHOM YaCTH 2KHBUIDI 
eipa cHOupcKoro. 


O*K Ci € pu Meu ta Bea aa Wa CT} 


Kusulla Opwia coOpana c nacaxkyleHua Keqpa cuOupcKoro u3 Fopxo-Asraii- 
KOH aBTOHOMHOH o6acTuH. Tlogcouky AepeBbeB NpOH3BOHJIH MeTOJOM HMCXO]A- 
let Kapppl. Bpema HaxoxKeHHA 2KHBHUbI B IpHeMHUKe CocTaBsAN0 4—7 pHeli. 
KuBilla cosepxKaa 18% ckunufapa. CMoJIAHbIe KHCJOTHI 2KUBUUbI NepeBosun 
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B HaTpHeBble couIH. Helirpasibuble BellecTBa U3 pacTBOpa comeH yal AJM nyrel 
MHOFOKpaTHOrO 9KCTPparHpoBaHHA CepHBIM 9(PHpoOM. Conn pasiaramu 0,59 
BOJHBIM PaCTBOPOM YKCYCHOM KMCJOTHI M Moce OOBIMHOH o6pa6oTKH rosly4ast 
CMeCb CMOJIAHBIX KHCOT (puc. 1, 1) ¢ 7. na. 66—70° u [a] _ = 26,5° (yeIbHO 
BpalleHHe BCera ONpesemAM Dia 1% pacTBOPOB B 3TaHOUe). 

Cmomsubie KucsoTs (106 r) 6p pacTBopeHbl B Kepocuxe (rT. kun. 160—180 
u OOpadoTaHbl MasleHHOBbIM aHrugpugzom mpu 145—150° B TeueHne 20 yac 
Ilpoayxr peakttuu pactBopusn B 2% BOAHOM pacTBope (Koro HaTpa, HeHTPadb 


KosppuuueHn 
Yydenen020 NO2NOWEHUA 


Zo 20 200 260 Ome 


A 
Puc. 1. A6cop6ynouHpIe yIbTpapuoseroBble Puc. 2. Kpucrasapr H30]@KCT= 
cmeKTpbi: / —HCXOJHbI€C CMOJIAHBIE KUCJIO- polmuMapoBol KHCIOTHI, Mosy- 
TEI, 2 — CMOJIAHBIC KHCJIOTHI Tocste oOOdpa- YeHHBI€ IpH MepeKpuctasu- 
60TKH MaJIeHHOBLIM aHTHfipHqomM, 3 — u30- 3allMH KUCAOTEI U3 9THJIAaLe- 
JeKCTpOnNMapoBaA KuUCcOTAa TaTa 


HbI€ BeLeCTBa 9KCTParHpoBaJIH CepHbIM S*UpoM, a COMM NOAKNCIHIN Lo pH 6, 
MyTeM IIpHOaBeHuA K pacTBOpy KpHCTaWIMYeCKOHK OopHoK KucsOTHI. IIpu sto 
Opiio nomyueHo 20 r cMOuAHBIX KuUcHOT (puc. 1, 2)c T. mI. 65—73%, [a]z = 
=-+ 24,1°. Tlomyuennple KMCJIOTHI ObIJIH OOLIUHBIM OOpa30M MepeBeeHb! B OOpHH! 
AMHHOBBIe COJIH, KOTOPble Moce JBYX NepeKPHCTaIH3allul U3 CNUPTa MWaBMJIHe 
mpu 178—180° u umenn [a] 7= 0,0°. BopHumamunoBple couiM OBWIM pa3JIoKeB! 
6opHoli KucnoTou. M13 noy4eHHbIX TAKUM O6pa30M CMOJIAHBIX KUuCJOT (T. Mt. 152- 
156°) noce Tpex NepekpucTalIu3alul U3 YKCYCHOH KUCJOTHI Oblia BbIe eH 
H30eKCTponumMapoBan KuCcsoTa c T. MI. 162—164°. OnementapHpm ananus 
YHCIO HeEHTpaH3aluu U ybTpadHoeTOBLIH aOCOpOMMOHHBIH CnekTp (puc. |, é 
BbIeI€HHOH KHCJIOTbI MOJIHOCTbIO COOTBETCTBYIOT H30J€KCTPONHMapOBOH KHC 
Jiote. Merniospii sup ws0qekcTponuMapoBoH KHCJIOTHI, NOJIYYeHHDI mMyTe 
o6paOoTKH ee Ha30MeTaHOM, UMeJI CBOHCTBeHHY!IO emy T. Tt. 61—62°. 


VMuctrutyt xumun Tlocrynuso 
Axkajlemun Hayk BCCP 28 XII 1957 


UWUMTMPOBAHHAA JIMNTEPATYPA 


1B. B. UWlkateaos, O cocrase TBepfol yacTH ecTecTBeHHOH CMONBI UH KaHHoN 
1939. 7 5. A. Ap 6ys3oB, M38. AH BCCP, OTH, Ne2 (1940). * B.H. Kpectunck ui 
C. C. Manespexaa, H. ©. Kommuaos, E. B. Kasees aj. Kix to, ie 
(1939). #C.C. Manesexkasn, C.J. Xapan, MIX, 23, 153 (1950). * WU. HW. Bap 
qumes, J. WU. Y xoBa, JAH, 109, 89(1956). © HW. WH. Bapanmes X.A. Yet 
uec, KIX, 29, 1888 (1956). *U. MW. Bapanmmes, B. B. Koxomcxaga, J. tb 
Y xos a, JAH, 112, 653 (1957). -* H. UW Bapauwmes, J. VW. Yxosa Hu ap., Te 
MoKA. Ha BcecorosH. COBeI. NO XMMHM PaCTHTebHBIX BemecTB, TamKenT, 1956. ® MW. WB ay 
khhmes, X. A. Wepmec JAH, 116, Ne.6,(1957),, °C «Ca Mea ne Bena aah 
30, 903 (1957). “ GC) Harris, T. F. Sanderson, J. Am. Chem. Soc, 70, 2079 (1948 
Ie) oe Tigaay HTerosB, H.B.JleuterosBa,Ip. Xum.-mer. uucr. Ban.-Cno. gum. AH CCCI 
B. : 
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Aoxaagp Akagemuu nayr CCCP 
1958. Tom 120, Ne 5 


XHMUA 


B. H. BHT AOPOBHY 


NOCTPOEHHE KOHHO] B JBYX®A3HbIX OBJIACTAX JMATPAMM 
COCTOAHHHA METAJIJIMYECKHX CHCTEM METOJIOM 
MHKPOTBEPJOCTH 


(ITpedcmasaeno axademuxom A. A. Boweapom 8 II 1958) 


OnpeyeseHHe 0J102%KeHHA KOHHOL B AByXa3HbIx OONAaCTAX WMarpaMM cocTos- 
iH — OflHa W3 HavOovlee TpyAOeCMKHX ONepallH (PH3HKO-XHMMYeECKOrO aHansa, 
COGeHHO MPH HCCIeOBaHHH MeTAaJIMUeCKHX CHCTeM B TBepJOM cocTosHuH. IIpu 
TOM HEOOXOMMMO 3HaTb XHMUYECKHM COCTaB OTJCIbHBIX (bas, B YeEM HM COCTOUT 
ICHOBHOe S3aTpyAHeHHe. Opuako, 
iCNOJIb3yA METOAMHKPOTBepOcTH, 
MOX%KHO CIIPpaBHTbCA C pellleHHeM 
‘akKOH 3ayauH. 

B BbINOJIHABWIMXCA paHee pa- 
joTax (',?) 6bWIo nNoKa3aHO, 4TO 


A/mm? 


kapakTep SKCMe€PHMeHTAJIbHO MO-  ¢ 

-TPOCHHBIX H30TEPM MUKpOTBep- & sy 

JOCTH JWI pasMUHBIX paspe3oB $ Ee ee a 

~PEXKOMMOHEHTHBIX J[MarpaMM Co- 5 — 

‘TOAHHA CYLLECTBEHHbIM OO6pa30M S20 ee ee 7 

SABHCHT OT OPHeHTaMu UcCcyIelye- 200 aS Z yt the! 

(bIX Pa3pe30B TO OTHOLWIeHHIO K npus = pith We | 

<OHHOJaM. Hacroauree coo6ueHue TOY a aah | 

TaBHT 3aflayeH MOKa3aTb BO3MOX- 100 ere : 

{OCTb HCMOJb30BaHUA aHHbIX H3- gre | | 

ACPCHHA MHKPOTBepJOCTH JIA ON- joeeas bs GOL 8 OS ber 7 
| 


eeIeHHA (CHKCHPOBaHHOrO M10- 
IOXKCHHA KOHHO. : 
B OobuIMHCTBe CJlyyaeB pH 
Opas0BaHHu JIBOHHbIX TBePJbIX 
YACTBOPOB METAJIJINYCCKHUX CHCTeM 
[DHPOCT MHKpOTBePpJOCTH TBepjO- 


Puc. 1. AquTHBHOCTh NpupauleHuA MHKPOTBepJO- 
CTH TpeXKOMMOHEHTHOFO TBEpLOro pacTBopa OT Ipu- 
palmleHHl MHKpPOTBepHOCTH B COOTBETCTBYIONINX 
BYXKOMMOHCHTHEIX pacTBopax. Jeomerpu4ueckue 
MOCTpOeCHHA TMOAYepKUBaIOT TOT PakT, YTO M3MeHE- 
HH@ MMKPOTBepAOCTH OT cocTaBa JIA pa3spe3s0B 


O pacTBOpa Mponopluouasex ero 
‘OHIeHTpaluu*. Bes kakux-1H60 
AMETHBIX OTKJIOHCHHHM aHaJIorny- 
[aA 3ABHCHMOCTb YaCTO MpOxB- 
ACTCA WM JIA TPOHHbIX TBEPIbIX 
acTBOPOB (puc. 1a}. B noxrBepx- 
eHve TeX MNOJIOXKeHHH, 


[uarpaMMbl COCTOAHUA Melb — aJIIOMHHHH — THTaH 

IIpH IOCTOAHHOM COJepKaHuM THTaHa MpOMCXOUT 

MapaJWIeJIbHO C C@ H3MCHEHHEM B CHCTCME MEJib — 

aJIOMHHUM MW CMeULeHO Ha ONpeseseHHy!0 BeMUMHY, 

OTBEUAIOMyIO KOJIMYeECTBY COJepxameroca B CIa- 
Bax THTaHa 


KOTOpbIe ObIJIM BbICKa3aHbI B padoTte (*), MpH- 


AMLeEHHE MUKPOTBePOCTH TpoHHoro TBepAOro pacTBOpa B CHCTeMe MeJb — 


JOMHHHM — THTaH** TakxKe OKa3bIBaeTCA aJHTMBHBIM CBOLMCTBOM OT lIpupa- 


* Booome ropops, yKa3aHHad 3aBMCHMOCTb MHKPOTBEPAOCTH JIA TBEPAbIX PaCTBOPOB BbI- 


@KaeTCH KPHBOH, BEIMyK JOH OT OCH KOHUCHTpalu. Oqnako MpH He CJIMLIKOM OOJbUIMX KOHICH~ 
palMAX KPHBU3HA 3TOH KpHBOM HesHauUTembHa. TlosTomy B Clyyae OrpaHHYeHHOU pacTBoOpu- 
OCTH,— TeM Oowlee, EC OHA HEBEIHKAa,— CeaHHOe JOMyMeHHe JOBOJIbHO XOpPOWIO BHINO- 
ACTCA WU JIMHCMHOCTh COXPaHACTCA BIVIOTh JO ROCTHXKeHUNA NpesebHOH KOHIMeHTpallyH. 

** OKCHEPHMCHTAIbHbIC JAHHbIC MO ITOH CHCTeMe MpHBOATCA 39eCb B KaYeCTBe NpuMepa. 
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IleHHH ~MMKPOTBepOCTH B COOTBETCTBYIOMIMX JIBOHHbIX TBePJbIxX pacrBopat 
Vinstocrpaltua sToro CBOlicTBa Ha OCHOBaHHH SKCIIepHMeHT Al bHBIX JaHHbI2 
NOJYYCHHIX MO CiellHaIbHO paspaOoTaHHOW MeTOAHKe (*), MpHBouTCA H 
puc. l au 6. | 

Jia onpeneneHua MoOxKeHHA KAaHHOA MOXKHO BOCMOMb3OBAaTHCHA yKa3aHHO. 
3aBHCHMOCTbIO MHKPOTBepfocTH TBepforo pacTBopa OT eFo KOHIeHT pallu 
TlockosbkKy JUOObIM JaHHbIM 3HaYeHHeEM MUKPOTBeEpAOCTH Gyer oOlayqaTb pH 
TBEPALIX PACTBOPOB, TO JOMOMHUTEbHO HEOOXOAMMO BOCHOb30BaTbCA OAHHM F 
IIpH3HaKOB COMpAXKEHHIX TOUCK KOHHOMbI. OTH TOUKH JOJAKHBI J1e7KAaTb Ha MOBEP? 
HOCTH OrpaHuyeHHol pacrBopuMocTH. CieqoBaTebHO, YYHTbIBAA 3TO oOcTos 
T@IbCTBO, OyfeT MerKO TO USBeECTHOMY 3HaYeHHIO MUKpoTBepfocTH TBEpAOL 
pacTBopa B CrvlaBe HaliTH ero KOHWeHTpaliuto. IIpome Bcero AA STOM MevIM BOC 


& 


Shane 
Puc. 2. Tlocrpoenue KOHHOg B OONacTH %-++ CusTi QuarpaMMpI Co- 
CTOAHUA Melb — aJIOMHHHM —THTaH Tipu Temnepatypax 500 u 850° 
110 J@HHbIM H3MepeHHaA MUKpOTBepfocTn. 1 — n30cKsepEI, 2 — H30- 
TepMbl pacTBopumoctu; /—500°, 7/—850° 


MOJIb3OBaTbCA MeTOJOM TreoMeTpHuecKHX MocTpoeHui. Ha puc. 2 BbINOHeH 
HeOOXOAHMble NOCTPOeHHA HW B KavecTBe IPHMepa OlpefeieHO MOJIOKeHHE KO! 
HOM B OGacTu « + CusTi RMarpaMMbI COCTOAHHA Melb — aJIIOMHHHM — THTEZ 
mpu Temmepatypax 500 u 850°. . 

McxoHbIMH JIA BLINOJIHeEHHA TAKUX NOCTPOCHHH OJKHbI CYKUTb CieLy! 
ulue JaHHble. 

Bo-nepBbix, OJI2KHAa ObITb H3BECTHA 3ABHCHMOCTb MUKPOTBepAOCTH TBepIOl 
pacTBopa OT KOHIeHTPalluH B COOTBETCTBYIONIMX JBYXKOMMOHEHTHBIX CHCTeMA: 
Ecau 9TH 3aBHCHMOCTH JIMHeHHbI MW CCTb SKCICPHMeHTaJIbHoe MOATBeEPxXK]eHI 
HaIM4HA aJJIMTHBHOCTH MpHpallleHHA MUKPOTBePpAOCTH TPeXKOMMOHEHTHO! 
TBepWoro pacTBOpa, TO 3aBHCHMOCTb e€rO MUKPOTBepAOCTH OT KOHILeHTpally 
TeEOMETPHYeCKH BbIPaSHTCH MIOCKOCThIO OOIero NOMORKeHHA, KOTOPAaA Mpoxosl 
yepe3 IIPAMbIe JIMHHM, BbIParkKalolujue 3aBHCHMOCTb MHKPOTBePpAOCTH B COOTBE 
CTBY!OWHX JBYXKOMMOHCHTHBIX CHCTeMaX, HW HaKJIOH KOTOPOH K OCAM KOHIeH 
pallu OOoMX JIerHpYytOWUX KOMMOHEHTOB OyJeT ONpeAeIATLCA BEMMYNHOK yupo 
HeHHA, BbISbIBAeMOrO TEM HM JPyrHM KOMMOHEHTOM Tip pacTBopeHun. B cB: 
¢ 93THM MOXKHO OFpaHHYMTbCA 3HAHHEM 3ABHCHMOCTH MUKPOTBepAOCTH OT KOHIeH 
pallun WIA OHO M3 BYXKOMNOHCHTHEIX CHCTeM (IPH STOM BO3MOXKeH JOG 
43 JBYX BapHaHTOB), a TakK%Ke 3HAHHEM OTHOMIECHHA YMIPOUHeHHA TBepAOrO pa 
TBOpa, KOTOPoe HaGMOMaeTCA MPH pacTBOPeHHH OAHOTO KOMNOHEHTA, K YIMIpOur 
HuIO TBepkoro pacTBopa MpH pacTBOpeHuu Apyroro KOMMOHEeHTA. 

Bo-BTOpbIX, JOJKHa ObITh H3YYeHa COBMeECTHAA PaCTBOPHMOCTb OOOHX KO 
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OHEHTOB pH TeX TeMIlepaTypax, MIA KOTOPEIX ONpememAeTcA NosoKeHHe 
OHHO]™. 

B-rpeTbux, HeOOXOAMMO HMeTb JaHHbIe mo H3Me€peHHIO MUKPOTBepOcTH 
3eploro pacTBopa B TOM AByxdasHol oOwacTu, ANA KoTOpoOli HCcCcIelyercs 
OlOwKeHHe KOHHON. Hccnefopanve BefeTCA Ha 3aKaJiCHHBIX OOpastlax. Pes yu1b- 
ATbI H3Me€PeHHH [OJLKHbI OTHOCHTbCA K TaKOMY COjlep2KaHHIO KOMMOHEHTOB 
cilaBe, KOrla Ha BeMYMHE MAKPOTBepAOCTH He CKaSbIBaeTCA BJIMAHHe MUKPO- 
-TEPOreHH3 aH KPHCTAaJVJIOB TBeploro pacTBopa (7,5"1°). Jlnis soit wenn BLION- 
aeTCA CiwlaB, Yepes KOTOPHI MoKA MpPOXOLUTh MOcTpoeHHad KOHHOMa Wt 
OTOPbIH PaCiOJIOXKeH NO BOSMOXKHOCTH OM2Ke K H30TepMe pacTBopuMocTu. Or 
oro OrPpaHHYeHHA MOXHO OTKA3AaTbCA, CCH CMaBbl Nepey ucceqOBaHHeM Ux 
MKPOTBEpNOCcTH NOABeprasucb WIHTeIbHOH TOMOreHusalluu, NOCTaTOUHOH Wis 
CTpaHeHHA MUKporeTeporeHusalHH KPUCTaJIOB TBepforo pacrsopa (?,!°,14), 
TOM CuIydae, CCIM NOJOKeHHe KOHHOY onpedersAeTca B AByXcasHbIx OOMAacTAX, 
ACTOJIOMCHHBIX Mey MOBCPXHOCTAMH JINKBUAyCa WM COmMsyca, 3akaKa 
IJaBOB BOSMOXKHA JIMIb U3 OOACTH TBEPAO-ARKUNKOTO COCTOAHHA, OP PaHHyeHHo 
OBEPXHOCTbIO Havasla JHHeHHOH ycaqku (173), 

Hlanee 0 M3BeCTHOMy H3MepeHHOMY 3HaveHHIO MUKPOTBepfocTH TBepAoOro 
acTBopa CilaBa AByxda3Holl OONacTH MPOBOAHTCA JMHUA paBHBIX 3HaueHHE 
HKPOTBepAOcTH (u30CKIepa). OueBHJHO, 4TO HalpaBseHHe BCeX U30CKJep 
NaHHOH TpeXKOMNOHEHTHON cucTeme OyJeT NapadsetbubiM. Tlostomy Asa mpo- 
eeHHA H30cKep mpeke Bcero HeEOOXOLHMO ONpeeuTb 9TO HalpaBwenne. 
JIA STOTO B CIy4ae CHCTEMBI Meb — aslioMunui — THTaH, HallpuMep, MO2KHO 
OCIOJIbSOBaTbCA USBECTHBIMH 3HAYCHHAMH YMPOUHeHHA, CBA3AHHOTO C OOpaso- 
aHHe€M TBePJIbIX PaCTBOPOB B CHCTeMaxX MeJlb — THTAaH HW Melb — aJlIOMHHUH. 
aCTBOpeHHe THTaHa B Me BbISbIBaeT OOJbIee yIpOuHeHHe, YeM PacTBOpeHHe 
MOMHHUA B MeH. OnbiIT NoKa3bIBaeT, YTO MHKPOTBEPAOCTh YyBeHYHBaeTCA 
a 33 kI/MM? npv BBexeHHH B TBEpABIi pacrBop 1% TuTaHa u Ha 12,4 KI/mm? 
pu BBeenun 1% antomuHua. Tlostomy mp paBHom MacuiTade m0 ocAM u30- 
KJIePbl B CHCTeMe Meb — aJIOMHHHH — THTaH OTCeKalOT Ha OCH KOHMeHTpaluit 
CHCTeMe Melb — aJIIOMHHHH OTPe3KH, KOTOpble B 2,66 pa3 OosIble OTPe3KOB, 
TCeKaeMbIX H30CKIepaMH Ha OCH KOHUeHTpalWH B CHCTeMe Mejlb — THTaH 
33,0 : 12,4 = 2,66). Ilocme toro Kak ycTaHOBJeHO HallpaBuJleHve H30CKsIep, IIs 
poBeeHHA H30CK ep MO JaHHbIM 3HAYCHHAM MHKPOTBEPJOCTH MOXKHO BOCHOJIb- 
IBATbCA 3ABHCHMOCTbIO MHUKPOTBeEPAOCTH OT KOHLWEHTPalluH B THOOOH u3 AByX- 
OMNOHEHTHBIX CucTem. Ha puc. 2 noka3aHo NMocTpoeHHe KOHHOA pu 500° no 
3BeCTHOH 3aBHCHMOCTH MHKPOTBePJOCTH OT KOHUeHTpallHH B CHCTeMe Melb — 
ATaH MW pH 850° no ToH xe 3aBHCHMOCTH B CHCTeMe MeJb — aJIIOMHHHH. 

Viz0cklepa MpoBomuTca lO MepeceyeHuA C COOTBeTCTBYIOIeH H30TepMoOl 
ACTBOpHMocTH. Touka NepeceyeHuaA mpelcTaBsAeT COOOH TOUKY Ha KOHIWeHT- 
AUHOHHOM TPeyFOJIbHHke, KOTOPaA OTBeuaeT IIpeeIbHO HaCbIIeHHOMy TBep- 
OMY PaCTBOPY, HMEIOMLEMY MHKPOTBeEpAOCTh, a CJleAOBaTeIbHO, H KOHIeCHTPa- 
410, TAKHe 2Ke, KAKHe HMEET TBEPJbI PacTBOP BbIOPaHHO"o CiwaBa B ABYyxa3- 
oH obmacTH. 

SateM COeIMHEHHeEM TOUKH TepeceyeHHA U3O0CKJIePbI C COOTBeTCTBYIOWICH 
30TEPMOM PaCTBOPHMOCTH HM TOUKH, H3800paxKalousel CocTaB CiwaBa, JIA KOTO- 
orO MPOH3BOLUOCb U3MepeHve MUKPOTBepAOCTH TBEpAOro pacTBopa, NoyyaeM 
anpaBJeHHe OHO U3 KOHHO NpH LaHHow Temnepatype. VM te u Apyrue TouKH 
rMCUCHbI Ha Puc. 2 Kpy2KKaMH. 

Ecum u30cKJlepa BCTpeyaeT H30TEPMY PaCTBOPHMOCTH B HECKOJIbKUX TOUKAX, 
) MOAB AeTCA HEOOXOJMMOCTH BbIOOPa OMHOTO U3 HECKOJIbKUX BapHaHToB. Tora 
I€yeT OPHMeHTHPOBaTbCA Ha JaHHble, MOMYYeHHBIe pH TeX reOMeTPHYeCCKUX 
XCTPOCHHAX, KOTOPbI€C MPHBOAAT K OMHO3HAUHbIM peweHusm. Kpome Toro, 


* CyeqyeT OTMETHTb, YTO HE BCE TOUKH MWIOCKOCTH OOmerO MONORKEeHUA, OTPaxkalomel 3a- 
(CHMOCTb MHKPOTBeEpOCTH TBEpHOrO pacTBOpa OT ero KOHUEHTpaunn, OyLyT OTBeYATb B Jeu- 
BHT@IbHOCTH peaJIH3yeMbIM 3HaveHHAM. B npoeKWHM Ha MOCKOCTb KOHICHTpallMOHHOrO Tpe- 
OJIbHUKa O6aCTb TOUK, OTBEYAIOMNUX OMpemeeHHOMy *PusHUeCKOMY CMBICJy JWI PABHOBECHBIX 
epibiX pacTBopoB, OyfeT orpaHHyeHa UuZ0TeEpMOH pacTBOpHMOCTH. 
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HHOPLa U3BeCTHHI€ aHHbIe O BO3MO2XKHOM MOJIOXKEHHH BTOPOM COMPAKCHHOH TOUK: 
KOHHOJIbI OOIerualoT pellieHve Takol 3afaun. Tak, HallpHMep, B CHCTeMe MeJb — 
aJIOMMHUM — THTaH, MO-BHMMoMy, OOpa3yl0TCA OrpaHHYeHHble TBepAbIe pé 
CTBOPbI Ha OCHOBe ABOMHOrO MHTepMeTasMMYecKoro CoeqHHeHHA CusTi, u mpe 
JOJIKEHUA MOCTPOCHHbIX KOHHOA MepeceKaloTcaA BONH3H OPAMHATHI 2TOTO Coedy 
HeHHA. 

IIpu 6naronpuATHbIX yCJIOBHAX MOOxeHHYe KOHHOA MOXKHO HaMETHTb OUCH 
TOuHO. HalpuMep, TOUHOCTh MOCTpOeHHA KOHHObI OOeCHeYHBaeTCA MPH MaJIOl 
YAe@JIbHOM OObeMe BTOPOH da3bl, TerepOreHH3UpPytlouleH TBeEPAbIM pacTBop, TM 
CPaBHeHHIO C yJeJIbHbIM OObEMOM TBeporo pacTBOPa, KOra HMeeTCA BO3MOX 
HOCTb BbIOpaTb AIA H3MeCPCHHA MUKPOTBEPOCTH CMV1aB, JexKaulul B AByXxda3Ho! 
oOacTH Jaleko OT H30TepMbl pacTBopuMocTH ("°). BaaronpHaATHbIM TakxK 
OKa3bIBaeTCA TOT Cy4al, KOra yroJl BCTPeYH H30CKJepbl C H30TEPMOH pac 
TBOPHMOCTH OIM30K K TIpaMomy. Ec, K TOMy 2e, Ha HallpaBJIeHHH KOHHOJIE 
HMeIOTCA Apyrve CiWaBbl, TBeEPAbI PaCTBOP KOTOPbIX He MOBeprHyT MHKpore 
TepOreHH3allHu, BJIMAIOULeH Ha MUKPOTBePJOCTb, TO HMeeTCA BO3MOXKHOCT 
YTOUHUTb HM MpOBepHTb BbINOJHEHHbIe MOCTpOeHHA. 

Bce nepeyHculeHHble JaHHbIc, HEOOXOMMble WIA ONpedeeHHA MOJIO%KeHU! 
KOHHOA, OOBIYHO HMEIOTCH MOCMe OCYUECTBICHHA UCCIeIOBaHUA MUKpPOTBep 
JOcTH TBeporo pacTBopa OT CocTaBa*, HM MOCTpoeHHe KOHHOA B 3TOM Ciy4ya 
MOXeT ABHTbCA JIMWb 3aKJIOUMTeIbHOH onepaluelt. 

B s3ak1oueHHe ClleyeT yka3aTb Ha BO3MOXKHOCTb HCIOIb30BaHHA MeTOL: 
MHKPOTBePAOCTH AIA MOCTPOeCHHA KOHHO], B TPCXKOMNOHEHTHBIX CHCTEMAaX, TBep 
ble PaCTBOPbI KOTOPbIX He OOJIaaloT YKa3aHHbIMH CBOMCTBAMH JIMHeHHOCTH | 
alquTuBuHocrn. Jina sToro MpexBapHTebHO HeEOOXOAMMO yCTaHOBUTb 3aBHCH 
MOCTb MHMKPOTBEPOCTH Mo BCeH AIMHE WIM Ha OTIebHOM MpecraBuAr1ourel 
HHTepec yuacTKe H3OTEPMbl PaCTBOPHMOCTH IlyTeM HelMOcpeACTBeHHOrO ee H3Me 
PeHHA, MO BO3MOXKHOCTH, Ha OOJIbUeM KOJIHUeCTBe CIIaBOB. 3aTeM MIO H3BeCT 
HOMY 3Ha¥eHHIO MMKPOTBepAOCTH CivaBa JByXca3HoOH OOacTH HM MO ycTaHos 
JIGHHOM 34BHCHMOCTH IIYTEM HHTePNOMALMUN OMpeeAeTCA MoMO*KeHHe Ha U30 
TePMe PaCTBOPHMOCTH CIaBa C paBHOH MukpoTBepgocTh. IlomoxeHHe 2TOM 
ClllaBa COOTBETCTBYeT NOJO%KeEHHIO Ha JHarpaMMe OJHOM M3 COMpAxKeHHBI 
TOueK KOHHOAbI. Jasee AA NocTpoeHUA KOHHOAbI OCTaeTCA COCAMHUTH MOWyueH 
HYl0 TOUKY C TOUKOH CllaBa WByxXasHol OOMacTH, AIA KOTOPOrO MpOH3BOAMOC: 
M3MepeHHe MMKpoTBepJOcTH. 


MockoBcKuit MHCTHTYT IBeCTHBIX MeTaJWIOB H 30u0TA Tlocrynuuo 
um. M. VW. Kanuunua 28 II 1958 
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3s. AH CCCP, OTH, Ne 2 (1958). 15B. HB Hr RopoBuy, A. H. KpecrToet 
uHukoB,M. B. Maabues, M38. AH CCCP, OTH, Ne 3 (1958). 


* O pesyibTatTax uccleqoBaHHA CHCTeMBI Meqb — amomunuit — THTAH CooOujaOcb B pé 
GoTax (14, 15), 
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Jlokaayn Akanemun HayK CCCP 
1958. Tom 120, Ni 5 


XHMH #1 


H. A. TOPIOHOBA u H. HY. BYPAUSAH 


TBEPJIbIE PACTBOPbI B CHCTEME AISb—GaSb 
(ITpedcmaeaeno axademuxom A. ©. Hodde 20 II 1958 ) 


Hexogupie OMHapHble BemlecTBa ceBqoOuHapHoro paspesa AlSb — GaSb 
TpoHHOH cucrempr Al — Sb — Ga — nonynposoguuku Tuna A!BY, cpoficrsam 
KOTOPBIX B HacTosimee BpeMA NMOcBAWeHa OOWMpHaA wMTepatypa. Bo3mox- 
HOCTh OOpa30BaHuA TOMOreHHBIX OOsacTeli B CMaBaX BellecTB 9TOrO THA 
MpeAcTaBAeT HHTepec C TOUKH 3peHHA NOMYYCHHA MOMYMPOBOAHUKOB C Coulee 
BHEITOAHBIM JWIA MpakTH¥eCKHX Lele CoueTaHHeM 9eKTPpHYeCKHX UH (u3HKO- 
XHMMHYECKHX CBOHCTB, 4YEM B OMHAPHBIX COeMHeHHAX. 

Tlo yanHpim Kectepa u Toma, uccneqopaBmiux cucremy AlSb — GaSb, 
a Takxke cuctemMpl AlSb — InSb u GaSb — InSb, 8 uux ne umeetca 3amerHoli 
B3aHMHOH paCTBOPMMOCTH OMHApPHbIX KOMMOHEHTOB B TBeEPOM COCTOAHHH, H 
CHCTEMBI TPaKTYIOTCA Kak 9BTeKTHYeCKHe (1). 

OyHuM M3 aBTOpoB HacTosueli padoTH copmectuo c H. H. @Meqoposok u 
YW. E. Popurospm Opa usyuena cucrema GaSb — InSb, a taxxe opHenTupo- 
BOUHO HccIeqoBana cuctema AlSb — InSb (?,*). B pe3yaprare, B NpoTHBONOOx- 
HOCTb JaHHbIM Kecrepa u Toma, B 9THX CHCTeMaX ObIJIa OOHAapyxKeHa B3aHMHAA 
PaCTBOPMMOCTb OHHAPHbIX KOMMOHEHTOB B IIMPOKOM HHTepBasle KOHMeHTpaluit. 
OTH paOoThI MO3BOJIUIN BbIABHTb OCHOBHY10 OCOOCHHOCTb STHX CHCTeM, 3aKJII0- 
yaloulyioca B HaJIMYHM TeHJeHUHH K OOpa30BaHHiO HePpaBHOBeCHBIX COCTOAHHH 
B CBA3H C BbIPaxKeHHbIM KOB@JICHTHBIM THIIOM B3aMMOeHCTBHA Mey aTOMaMu 
9TUX BeIIeCTB. 

Ilo-BuyuMoMy, MocwleqHee OOCTOATEIBCTBO He YUHTHIBaIOCb Kecrepom u Toma, 
4TO H IPHBeJIO HX K OMIMOOUHOMY 3aKJIIOUeHHIO 06 OTCYTCTBHH TBEPALIX PACTBOPOB 
B cuctemax AlSb — InSb — u GaSb — InSb. Uro xacaercesa cucrempr AlSb — 
GaSb, To B pe3yubTaTe MpelBapuTebHEIX OMBITOB, OMHAM 3 aBTOPOB ObINIO 
BbICKa3aHO MpeMoJoxweHve, YTO MU B ITOH CHCTeMe TBePJble PacTBOPbI CyMecT- 
BYIOT. 

B HacTtosmel padore H3JIO%KeHbI pesyJIbTaTbl (PH3HKO-XHMHMYeCKOrO UCCIeLO- 
BaHHA JaHHOH CHCTeMBI, NOATBepAHBIWero 9TO MpesNosowenne. 

Uccaenqyemble BellecTBa MpHroTOBJIANHCb MeTOJOM CIVWlaBJIeHHA WCXOJHbIX 
IIPOCTHIX BeleCTB B rpauTOBbIX THIIAX B aTMocdepe aproHa. Tak »Ke Kak H 
B paOote Kectepa u Toma, ObiuIM MpHroTOBJIeHbl CiJIaBbl C COOTHOWICHHeM HCXOJl- 
HbIX OHHAPHbIX KOMMOHeHTOB 1:4, 1:1, 4:1, 4 Takxe WM CaM CoeqHHeEHuA — 
CYPbMAHHMCTHIN Tau W CyYpbMAHUMCTHIM aJIIOMMHHH. Jia uccieqoBaHusa xa- 
pakTepa B3auMoOJelicTBHA BelleCTB B JaHHbIX ClwlaBaxX IPpHMeHAJIMCh CileLytoune 
MeTOJIbI: TEPMHYeCKHH aHaIH3, UCCIeOBAHHeE MHKPOCTPYKTYpbl HM MUKPOTBEp- 
JOCTH M UCCeLOBaHHe pacnpeseseHuA WICKTPONPOBOAHOCTH No cuMTKYy. Peutre- 
HOBCKHH MeTOJ, HaMH He HCMOJIb30BaICA, TaK Kak IpefBapHTeJIbHbIe OMbITHI 
noKa3asiu, UTO ITOT MeTOA He IPPeKTHBEH H3-3a OO/MbWOH ONM30CTH MepHoOJoB 
pelleTKH J[aHHBIX CoeqHHeHHH. 

Tepmuueckuit aHasiM3 mpoBoguscat Ha mupomerpe KypHakosa. Beujectsa 
B KOJIH¥eCTBe OKOJIO 7 f 3alaHBasIHCb B 9BAKYHPOBaHHble KBaplUleBble COCY/bI 
CrenaHopa. CKopocTb HarpeBaHHd M OXJaKeHHA B OMbITAX 6pita 1O—15° 8 mu- 
HyTy. CHMMasIMCb Kak MIpocTble KpuBbIe, TakK HM AudiepeHl{MaJIbHble. 

MuxporBepyocTbh onpefetsiiacb Ha mpH6ope IIMT-3; mopepxHocrb o6pas3- 
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OB IIpeABapHTeJIbHO TpaBuJlacb 5% pacTBOPOM XJIOPHOTO *Kesesa B COJIAHOW 
KHCJIOTe B COOTHOWeHHH |: 2. 

PacnpeleseHHe SJIEKTPONPOBOAHOCTH TO CIHTKY OMpeesIAJIOCb OObIUHbIM 
3O0HJOBbIM MeTOJOM. 

VccneqoBaHue BelIeCTB HEMOCpeACTBEHHO MOcJe CHHTe3a OOHAPYXHJO ABHY 
HeEOJHOPOAHOCTh M0 cocTaBy. Tak, KpMBble HarpeBaHHA HW OXJlaxKAeCHUA aul 
pesyJIbTaTbI, cOBnamaioulue c pesybraramu Kecrepa u Toma. Crpyktypa Be 
IeCTB Oblvla MeJIKOKPHCTaIM4eCKOH, MHKPOTBePpAOCTb UMeCJla 3HaAYHTeJIbHBIM! 
pasOpoc 3HaueHHH KaK BHYTPHM sepeH, TaK HW MexK]ly HUMH. | 

DNEKTPONPOBOAHOCTh TakxKe JaBalla GONbWION PasOpoc 3HayeHHM BAOJb NO) 
CJIHTKY. 

Jia romorenusaunu cnaBos GaSb — InSb B mpegbiqyuyux padorax (?,%)) 
NPHMeHAVJICA JWIMTeIbHbIM OTXKHT BeLeCTB B MOPOWKOOOpasHOM Bue IPH TeM- 
mepatypax, OIH3KUX K TeMMepaType MvlaBseHMA JerKONMaBKOrO OuHapHoro) 
KOMIMOHeHTa. OTOT METO, KPOMe JVIHTeJIbHOCTH, HMeeT elle H TOT HeJOCTAaTOK, 
YTO BeLLeCTBAa B MOPOLMIKOOOpasHOM Bue He MOryT ObITb MPHMeHEHb! DJIA UCCJe- 
JOBaHHA 3JIEKTPHYeCKHX CBOLCTB H M3FOTOBJICEHHA ONpeeJIEHHOrO THMa MOJyMpo- 
BOJHHUKOBBIX mpH6opos. Tlostomy B HauaJIbHbIii NepwOk ucceqoBaHMH WIA 
TOMOFeHH3allHH CmwlaBOB Obl MpHMeHeH MeTO, OTKHTa CJIMTKOB BBUE KYCKOB 
B BakyyMe pH Temnepatype 600° B TeyeHue 2000 uacos. OWHaKO 3aMeTHbIX 
MOJIOMKUTEIbHBIX Pe3YJIbTATOB OTKUT He Jali. 

B JaJbHelilem Jt TPOMOreHH3allHH CIaBOB Obl HCHOIb30BaH Apyrou MeToL, 
a HMeCHHO— BbIPaBHHBaHHe 30HHOU NMaBKoH. Mp BylOpamM STOT MeTO M0 cuJle- 
WylouluM coo6paxkeHuam. Bemectsa Tuna A!!! BY no xapaKxTepy xuMHueCKOh 
CBA3H OUCH OJH3KM K MOJYMpOoBOHHKamM — 3u1eMeHtam IV rpynnpt. Ilostomy 
MBI MpeAnoOKWIH, YTO ciuiaBbl Tuna Al! BY — Al! BY moryT ObITb romoreHH- 
3HPOBaHbI TeM 2Ke IIPHeMOM, YTO HM CMWaBbl KPEMHHA MW repMaHnHa (°). 

BpipaBHHBaHHe 30HHOM MlaBKOH OCYLLCCTBIAJOCb OOLIUHbIM MeTOJOM, C Me- 
PeABHXKeHHeM HarpeBaTeIA MOOYePeAHO B MPOTHBOMNOJIOXKHLIX HalpaBJIEHHAX CO 
ckopocTbio 9—10 mM/uac, Np HavabHOW AIMHe Bcero CJIMTKa 25 CM HM WMpHHe 
pacnwaBseHHOH 30HbI 3—4 cM. Temnlepatypa B pacilaBJIGHHOH 30HE COOTBETCT- 
BOBaJla TeMNepaTypaM TOUeK JIMKBUAyca MarpamMMbl Kecrepa u Toma (*). Tlocae 
ABaiWaTHKpaTHOrO MpOXOXACHUA 3OHbI CPpeJHAA YaCTb CMUTKA WIMHOK 6—8 cm 
noyBeprasacb UCcJIeOBaHHI0. 

M3y4eHHe MUKPOCTPyKTYyPbI OOpa3sOB NOKa3aslO, UTO OHH ABJIAIOTCA KPYMHO- 
KPHCTaJJIHYeECKMMH C BeJIMUMHOH 3epeH ZO 1 MM H He HMeIOT KaKHX-JIHOO BKJIIO- 
YeHHH (SBTEKTHYeECKOrO HIM Apyroro xapakTepa). Pas6poc mMukpoTBepyocTH u 
SJEKTPONPOBOAHOCTH MO AVIMHE CTaJl 3HAYHTEIbHO MeHbINe, H MHKPOTBeEPOCTb 
B CllJlaBaX STOM CHCTeEMBI HMeJIa MaKCHMYyM pu cocraBe | : | (AlSb-CaSb). 

Tlepeq, uccieqoBaHveM cnaBOB MeTOJOM TepMHYeCKOrO aHaslH3a, HX XHMU- 
yeCKHH aHaJIH3 M0 Hale mpocb6e Onl npousBezen T. B. UepKammnoli, KoTopoli 
aBTOPbI BbIPaxKaloT HCKPCHHIOIO TIPH3HaTebHOCTb. AHaJIM3 MOKa3aJl TEHIeCHILHIO 
K H€KOTOpOMy HepeHocy Ooviee JerKOMIaBKOrO COeEAMHEHUA B HaNpaBJeHHH JBH- 
*KeHHA 30HbI. [losToMy JaHHble 10 CocTaBy, IPpHMBOAMMbIe HaMH HWKe IPH pac- 
CMOTPCHHHM Pe3yJIbTATOB TePMHYECKOFO aHaIM3a, MOrYT MMe€Tb HeKOTODHIe OT- 
KJIOHCHHA B CTOPOHY YBeJIMYeHHA KOJIMYECTBA OOee TYTOMMABKOrO COeMMHEHHA— 
CYPbMAHHCTOFO aJIIOMHHHSA. 

TepMuuecKu aHasH3 ClaBOB CHCTeMbI Jal PeS8ybTATbI, pe3kKO OTJIMUAIO- 
WHeCA OT aHHbIX Kectepa u Toma. Ha puc. | HaneceHb! JaHHEIe, TlOJIyYYeHHbIe 
KaK HaMH, Tak H YNOMAHYTHIMM UCceqoBaTenaimu. TlomyyeHHble HaMH JaHHpIe 
TOBOPAT O TOM, YTO B UCcCJIeqyeMow cucreme B3aMMOJelicTBHue OHHAPHBIX KOMMO- 
HeEHTOB B YCJIOBUAX, IPHOMMKAaIOWNXCH K PABHOBECHLIM,He HMeeT SBTEKTHUCCKOTO 
XapakTepa, a IIPHBOLMT K OOpa30BaHUl0 TBePAbIX PaCTBOPOB B IWHPOKOM HHTep- 
BaJlé KOHWeHTpallui. Okasalocb BecbMa yOOHBIM IpHMeHeHHe 30HHOrO BbIpaB- 
HUBaHHA Nepe TEPMHYeCKHM aHaJIM30M, YTO, HACKOJIbKO HaM H3BeCTHO, elle 
HHKeM He ObIWIO HCMOJIb30BaHO. 

O6pasibl cimaBOB MOCe 30HHOM MWiaBKH B TeyeHve IHTeNbHOrO BpeMeHH 
OCTaBJIAIHCh Ha BO3AyXe C IeuIblIO KaYeCTBEHHOTO CpaBHeHHA MX MOBeeHUA 
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C MOBeeHHEM CYPbMAHHCTOFO aJIOMMHUA, KOTOPbI Ha BO3AyxXe, KaK H3BeCTHO,. 
paspylmaetca. Okasaulocb, 4YTO C yBeIMYeHHeM COJepxaHUA B CivaBax CyYPbM&al- 
HUCTOPO FaJIJIMA OHH CTAHOBSITCA BCe OOee YCTOHUMBHIMH MO OTHOLICHHIO K Jeii- 
CTBMIO BO3LyXa OOLIMHOM BaxKHOCTH. Oco6eHHO ycroliuHBEI (B TeueHHe 2 MecALeR. 
He HaOJlo0Jal0cb HUKaKMX H3MeHeHHI NOJMpoBaHHoli MOBepXHOCTH) O6pasubl, 
cofepKalive OoOMbIUIe NOMOBHHbI CypbMAHUCTOrO ras. 

B JaubHelitiem HeoOxogumo Oosee MoHO uccMeqOBaTh AMarpaMMy cocTose 
HHH C OOJIbIIHM YHCIOM cmaBoB. Bo3mMoxKHO, 4ToO lipH Oowee copeplieHHoL 
TOMOreHH3allHH JIMHHA couuAyca He- 
CKOJIbKO MOfHHMeTCA. Tem He MeHee, - C 
NOJIYYeHHbIe aHHble OHO3HAYHO pe- ggg 
Wa1oT BOMpOcC O XapakTepe B3aHMo- 
e€HCTBHA KOMMOHEHTOB B JaHHOl cHc- 
TeMe: B Heli, HECOMHeEHHO, HMeeT MecTto 800 
oOpasoBaHHe TBeEPAbIX PaCTBOPOB B IIH- 
POKOM HHTepBayle KOHUWeHTpanuh. MmMea 600 
B BUY OCOOCHHOCTH CTPYKTYpbI H THNA ~~ ALSH._—-& 60 40 «2 SCGaSb 
CBA3H JIAHHbIX BeLLeECTB, a TaKKe Xapak- mon. Y Sb ———— 

Tep H3MCHeCHHA MHKPOTBepOCTH, MOXHO 

yTBepxaTb, YTO STH PaCTBOPbI ABJA- Puce. 1. KpasnOunapHit paspes AlSb — 
}OTCA TBEPAbIMH PacTBOpaMH 3amelleHHa. GaSb: a — no Kectepyu Toma, 6 — no Ha- 
Mbt mpeqnouiaraem, YTO cMaBbI 9TOri TE eae 

CHcTeMbI OyyT HMeTb MpakTuyecKoe 

3HaveHHe, TaK Kak COUeTaHHe (PU3HKO-XHMHYCCKUX HW 3JIEKTPHYeCKHX CBOHCTB B 
HHX JOJDKHO ObITb 3HAYHTEIbHO Oowlee BbITOJHbIM, YeM CO“eTaHHe TeX Ke 
CBOHCTB B HCXOJHBIX OHHAPHbIX COeCAUHECHHAX. 

@MakT OOpa30BaHHA TBEPALIX PaCTBOPOB 3aMeLleHHA B MCceBAOOHHAapHOM pas3- 
pese AlSb — GaSb tpoiiHoh cucrempr Al — Sb — Ga sBnecre c JaHHbIMH nO: 
cuctemam GaSb — InSb u AlSb — InSb, uccaeqopaHHbm panHee (?,°), m03Bo- 
JIA€T YCTPaHHTb MpOTHBOPeuHe, OTMEYAeMOe HEKOTOPHIMH aBTOpaMH (°,”) B CBA3H 
c oOcyxKeHHeM JaHHbIX Kectepa u Toma. ITO NpOoTHBOpeuHe COCTOHT B TOM, 4TO: 
B CHCTeMaX TOFO Ke THMa C 3aMellalOWIMMHCA KOMIOHEHTaMH, Pe3KO OTJIHUAaIO- 
UJMMHCA 110 BCeM XapakTepucTuKaM (GaP — GaAs u InP — InAs), 3amemenue 
MIpOHcxoAuT, a B cucTteme AlSb— GaSb, rye 3amelllaioulveca KOMMOHEHTHI 
O1M3KH,— He TMpoucxogut. 

Tloub3yacb HalIHMMH JaHHbIMH, Mbl HMCCM BO3MO2KHOCTb HHTePmpeTHpOBaTb 
oOOpa30BaHHe TBeEPAbIX paCTBOPOB 3aMelILeHHA B BellecTBax THNa A!!! BY c equHon 
TOUKH 3PeCHHA, CpaBHHBadA KOHCTAHTHI JJIEKTPOCPOACTBa 3aMEeLLaOWHXCA QIe- 
MeHToB (°). KoHcTaHTa 93JleKTpOcpowcTBa — XapakTepHcTHKa, BBeJeHHaA 
B. B. Hexpacosp (*), qaeT mpeaqcTaBseHHve 06 SHEP OCTOBOB 3aMellaloluluxcA 
9JIeEMeHTOB. Mcnob30BaHHe HWMCHHO 9TOM XapaKTePpHCTHKH COOTBETCTBYeT 
TpecTaBJeHHIO O MOJeJIM CBA3H B BelleCTBaX NaHHOH rpynnpl (°). 

VimerolltHiicad K HaCTOAUeMy BpeMeHH MaTepHasl NO TBePAbIM PacTBOpaM' 
3aMellleHHA B CHCT€MaX YNOMAHYTOrO THMa cBeyeH B TAO. 1. 


702° 


Se 


ia Ovni awe 


KoHucTaHTEI 91eK T- PasHocTH | 
CucteMbI XapakTep BsauMopelicTBHA Pa POred pon eee nce VicTounuk 
MeCHTOB KKaJ1|/MOJIb 3HaYeCHHIO 
GaSb — InSb 705—644 9,4 (Game) 
AlSb — InSb Pp 653—644 il 4 (?) 
AlSb — GaSb Peet te oe Mc 653—705 8,0  |Hacr. pa6ora 
GaAs — InAs Pe are gate Gia ee 705—844 9,4 (2) 
GaP — GaAs cies eset 1490—1433 3,6 (7) 
InP — InAs 1490—1438 3,6 (”) 
OtcyTcTBHe pacTBO- 4 2 
GaAs — GsSb 1438—1278 42,4 (?) 
PP: PeHHA B INHPpOKOM HH- <3 2 
InAs — InSb reppase jf KoullenTpanuh 1438—1279 12,4 (?) 
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PaccmorpeHve JaHHbIx TaO. 1 JaeT BOSMOXKHOCThH CIeaTb 3aKJIOUeHHE, UTC 
-OOpa30BaHHe TBeEpAbIX pacTBOpoB BellecTB Tuma A!’ BY B wHpoKoM HHTepBaue 
KOHIUCHTPpalHi BOSHHKaeT TOra, KOra OTHOCHTeIbHadA Pa3HHlWa B KOHCTAHTE 
3JIEKTPOCPOACTBa 3aMelaIOUlHXCA 3JIEMeHTOB He MpeBbliuaeT 9,4%. 

HecoMHeHHO, 4TO KpOMe 3TOrO OCHOBHOrO (pakTOpa Ha Mpowecc 3aMeleHHsA 
MOryT BIHATb H XMMHYeCKad UpHpOMa He 3aMellaloulerocaA J/IeMeHTa, YHCTOTA 
TIPHMCHAeMbIX MaTepHaJOB UM T. J. 

B 9KcNepHMeHTaJIbHOK YacTH paOoTb! IpHHuMasu yuactue H. K. Taxtapesa 
u A. C. Bopmesekui. 

Ucculeqopanue mpoBoqusocb B ma6opaTropuu mpod. Bb. T. Komomuiita, Ko- 
TOPOMY aBTOPDbI BbIPaKaloT HCKPEHHIO!O IIPH3HAaTCJIbHOCTb 3a NOCTOAHHOe BHUMa- 
‘HMe HM MHTepec K paooTe. 


@Mu3uko-TexHHyecKkHi HHCTHTYT Iloctynus0 
Axkajfemun nayK CCCP 18 II 1958 
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Wornagn Akaygemun nayrx CCCP 
1958. Tom 120, Ne 5 


XHMH fl 


B. T. )KHPSKOB u H. HW. JIEBKOEB 


CHHTE3 2-METWJI-4,5-THO®EHO (2’,3’)THA3OJIA 
(ITpedcmaeaeno akademuxom H. JI. Kayxanyem 6 IT 1958) 


MsoctrepHocrb rpynn —CH = CH—u—S— xopouio uspectHa Jia MmpousBol- 
HbIX THa30/la H MMpHAuHa. [IpeyzcraBsaso 3HaYHTeIbHbIM HHTepec MpocsequTb 
CTeM€Hb H30CTeEPHOCTH STHX TPyNN B PAY MPOH3BOAHHIX OeH3THAa3O/a H THO- 
(beHOTHAaZO/Ia TETEPOWMKJIMYECKOFO OCHOBAaHHA, CORepxKalllero KOHJCHCHpOBaH- 
HbIe€ KOJIbIla THA380/1Ia H THOeHa. 

B cBxA3H C STHM ObIO HAMeYEHO MPOBECTH CHHTe3 2-MeTHI-4,5-THOeHO (2’,3’) 
THa30/1a. J]IA NOJyYeHHA STOO COeHHEHHA, MO aHaJIOrMH C MeTOaMH CHHTe3a 
2-meTus6eH3THa3ouia (7,7), MOXKHO OblIO HCXOAUTb H3 a-aMHHO-B-MepKanTOTHO- 
cbeHa Cc MOcJIeXYIOULHM B3aHMOeHCTBHeM ero C YKCYCHOM KHCJIOTOH HH ee 
NPOH3BOAHbIMH HIM H3 THOALLeTHJIbHOFO MpOH3BOAHOPO a-aMHHOTHOWeHa C aJib- 
HeHUIMM OKHCJICHHeM eFo XKeJIe30CHHEPOAHCTHIM KaslHeM. BBY MaJlOH JocTyn- 
HOCTH a-aMHHO-8-MepKanToTHOdeHa OblI BLIOPaH BTOPOK MeTOL: 


rl Bee. UL | fe 
ee ee OLR CH 
ee 5 a i S : 


2-TMOalleTHaMHHOTHOeH yaslOcb CHHTe3HpOBaTb AeuCTBHeEM MATHCepHH- 
cToro (bocopa Ha 2-aleTusaMHHOTHOeH (*) B Oe3BOHOM GeHsose pH Harpe- 
BaHHH. 

Oquako mepsple nombirKH CHHTesa 2-meTHuI-4,5-THO*eHO (2’,3’) THas01a TyTeM 
OKHCJICHHA 2-THOALLeTHIAMUHHOTHOeHA B 4—8% pacTBope eAKOro HaTpa Kewle30- 
CHHeEpOJMCTBIM KaJIHeM OKOHUMIMCh HeyfayeH., I]pa 9TOM Oblo Momy4eHO 
KPHCTaJJIM4eCKOe BELLECTBO C T. II. 107—108°, KoTOpoe, Kak OKa3au10cb, mpex- 
cTaBIAIO coOok mucyibbug crpoenusa (I): 


SH SH 
1 f aes © Ge ] O 
s Ae iS 57 cu, H,c7 SN s 
ceed) 


CueqyeT OTMETHTb, YTO aHAJIOPMYHbIli pesyIbTaT HaOMOJaJICA B CBOE BpeMA 
IPH MOMbITKe OKMCCHHA 4-THOAlleTaMHHONMPHAMHa B TaKUX 2Ke YCJOBUAX cae 
JIlmmp no3qnHee 2-merua-4,5-nupuyo-(2’,3’) THas0 Obl NOyyeH STHM NyTeM, 
T10-BHMMOMY, IIpH H€CKOJIbKO H3MCHEHHBIX YCJOBHAX OKHCICHHA (°). 

Vismenenue TemiepaTypHbIx yCJOBHA OKUCIeHUA (OT —2° jo +6) Takxe 
He IIpHBeJIO K 2KeslaeMomy pesybTaTy. MoxkHo Obl0 WyMaTb, UTO MOHWKCHHE 
KOHIeHTpaluu eKoro HaTpa B peaKIMOHHOH CMeCH IIpHBeeT K 3aMC/WICHHIO 
OKUCIeCHHA BOLOPOAa THOAMeTaMHHO-rpylMbl HM pasMUHe B MOABHAKHOCTH aTOMa 
Bosopoya mpH 8-yrlepoOXHOM aTOMe KOJIblla THOteHa H H3OTHOAILCTAMUHOMP yIIIIPI 
YMeCHbINMTCA, B pesyJbTaTe vero OyeT MPOUCXOMUTb o6pa30BaHHe HCKOMOrO OCc- 
HOBaHHA. 

TleiicTBuTeIbHO, pH mpHOaBseHun pacTBopa 2-rvoalleTUs1a MHHOTHOWeHa 
B 2% BOJHOM pacTBOpe eAKOrO HaTpa K pasOaBJIEHHOMY PaCTBOPY *KeuCSOCHHE- 
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abe 


poyucToro Kaus — Hapafy c AucybpHAOM HaM yfaslOCb NOMYAHTb 2-MeTHJI- 
4,5-ruotbeno (2’, 3’) THagom c BEIxogoM 10% oT TeopeTHyecKoOro. 


IlomyueHHoe OCHOBaHve lMpeAcTaBJAeT co6o G6ecllBeTHOe, MOCTeMeHHO- 
xKeiTeroulee Macuio c T. Kun. 102—104°/7 mM. OOulagqaeT XapakTePHbIM 3alaxXOM 


XHHOJIMHOBbIX OCHOBaHHH. JlerKo OOpa3yeT MMKpaT, HOAMeTHIAT M HOMSTHMAT. 
Ta6Ouuna 1 


ANe Neti, AC, 
O T. Kul. OCHOBAHHA, . 5 
CHOBaHHEe °C/mm pT. cT. nuKpata utp ae Of7aTHIatTa 
2-meTHJ-4,0-THOeHO(2’,3’) 
THa30J1 Bee 118—120/14 134—132 | 224—222|] 190—191 
2-MeTHJOeH3THa3OI1 118/18 (8) 153,95 (7) 21318) toon) 


Kak puguo u3 Ta6a. 1, HeKoTOpble KOHCTaHTbI 2-meTus-4,5-THOeHO (2’,3’) 
THa3Oula H 2-MeTHIOeCH3THa30/1a, a TAK%Ke UX MPOM3BOAHIX FOCTATOUHO O.IH3KU 
Mex]ly codon. 


QIKCNCPHMECHTAAbBHAA.. YACTh 


Q-aneTHAAMUHHOTHOMeH nomyyascaA c BLIxXOfOM 53% OT Teope- 
THYeCKOFO MyTeM IpHOaBJIeHHA pacTBOpa eAKOrO HaTpa K CMeCH BOJHOH CycieH- 
3HH JBOMHOM OOBAHHOM COM XOpruypata 2-aMMHOTHOeHa UM YKCYCHOrO aHrHud- 
puma. T. na. 159—160° (161—162° (%)). 

Vicxoquana BporHaa comb 2-amMHHOTHO*eHa NOJyuaslacb BOCCTaHOBJICHHeEM 
MeTAaJLIHYCCKHM OJIOBOM B COJIAHOM KucOTe 2-HuTpoTHOdeHa (*), KOTOPEIM OBIT 
CHHT€3HPOBaH HHTPOBaHHeM THOdeHa a30THOM KHCJIOTOH yy. B. 1,5 B eq. yK- 
cycHOH KucysioTe (°). 

2THOAaLeTHMAMUHOTHOMEeH. K 250 ma G6e3BonHoro Gen30Na No- 
CTeMeHHO TpHuOaBsAIach MPH KHMAYCHHH TOHKOM3MesIbueHHaA cMecb 20,3 Tr 
2 - aeTHaMuHOTHOdena Hu 10,0 r naTucepHucToro dbocdopa, nocwle 4Yero HKUAKOCTh 
KHNATHIach 2 4yaca. BeH3O0JIbHbIM COM CJIMBaJICA, H CMOJIMCTbIM OCTaTOK KHMA- 
THJICA c OeH300M (3 pa3a mo 200 m1). O6bequHeHHble OeH30JIbHbIe PacTBOPbI 
BCTPAXHBaJIHCb c 4% PacTBOpoM efKoro HaTpa (5 pa3 no 230 ma). Ilonyyenupie 
BOJHbIC PacTBOPbI pH 3° NosKHcAAIHCh 50% ykKcycHOH KUCIOTOH WO ca6o- 
KHCJIOH peakWMH Ha JiakMyc. Ocallok OTPHIbTPOBbIBaJICA, TULATeIbHO IPOMBI- 
BaJICA BOWOM HM BbICyuIMBasicA. Bpixoy 6,0 r (26,5%). T. ma. 98—100°. Tocae 
eee M3 STHJIOBOrO CNHpTa — CJIerKa XKeJITOBATble HPIbI Cc T. MJ. 

—112°. 


Hatineno %: N 8,83, 

CyH,NS,. Baraucneho %: N 8,94 
2-mMeTHW-4,5-THOdeHO (2’,3/) THa3szou. 23,6 r 2-THOaLeTHNAaMH- 
HOTHOeHa pacTBopsuch up 45° B 700 Ma 2% BogHoro pacrBopa exKoro 
Hatpa. PacrBop mpHOaBJAJicA pH 9HePrH4yHOM Pa3MeLUHBaHHH B TeyeHHe 2 yac. 
mpu 0° K pactsopy 100 r 2xenesocuHepoguctoro Kaua B 900 ma BomBI, nocne 
yero Pa3MelIMBaHHe IPH TOM 2%*e TeMnepaType Mposom«KaNOcb eme 2 uaca. Ha 
APYroH \eHb CMeCb TWAaTe/IbHO SKCTParMpoBasacb supom (2000 ma). Sup 
OTTOHAJICA, HM OCTATOK NOJBeprasica MeperoHKe C BOAAHBIM MapoM. OcHoBaHHe 
SKCTParMpoOBallocb H3 AucTHINaTa 500 Ma supa, 9pvpHas BbITAKKa CyWMMNIAach 
NOTaWOM, SPUp OTTOHAJICA M OcTaTOK MeperoHsasicA B Bakyyme. Bulxog 2,35 r 
(10,1%). T. kum. 102—104°/7mm(118—120°/14 mm). Becuperuoe, cnerka xeNTEeIO- 

mlee MpH XpaHeHHH MaCJIO C XapaKTePHbIM 3alaxom. 


Hatizeno %: N 8,97, 
CsHsNSz. Baryucneno %: N 9,02 


IIpu oxuaxyzenun npouAbTpOBaHHOL XKUAKOCTH, OcTaBIUelicsa’B KoN6e nocne 
OTTOHKM OCHOBaHHA, BbIlafal Ocalok ucybpuga, KOTOpEI oOTPuALTPOBEI- 
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BaJICA, MPOMbIBaJICA BONOH u BbICyuIMBasica. Bec 4,9 r. T. na. 103—105°. Ilocate 
KPUHCTaJIM3alMH W3 BOAbI — ClerKa CepoOBaTHble JVIMHHbIe HTVIbIC T. Mut. 107—108°. 
[pu ero KunsAYeHHH C pasOaBJCHHOM COIAHOM KUCOTOL NpONCXOAUJIO HHTCHCHB- 
Hoe BbieyleHHe cepoBofoposa HW BbIMaqeHve ocayKa cepbl. 


Hatizeno %: N 8,70, 
CyoHy2NoSq. Brruncneno %: N 8,97 


" {| Ilu kK p aT — Memkue 3eeHOBAaTO-2KeNITHIe MPH3MbI (43 STHJIOBOrO cnupta) 
Paovr IT. tol——192,, 


HaiizeHo %: N 14,36, 
CyoH,O,N4So. Baruncneno %: N 14,58 


MomqMeTuaaT monyuasca HarpepaHuem ocHopanua c 1,25 mona fio- 
AMCTOFO MeTHJIa Ha KHMAUeH BOAAHOH OaHe B TeyeHHe 5 Yac., NOcJe Yero mpHOaB- 
Jsmocb 0,5 Moa HOLMCTOrO MeTHJIa, H HarpeBaHHe MpososmxKasocb ee 6 yac. 
Buixoq 75%. Cnerka 3eeHOBaTbIe KPYMHbIe IPH3MBI (43 OesBOMHOrO STUJOBOTO 
cnupta) c T. mt. 221—222°. 


Haiiqeno %: N 4,63, 
C,HgNS2J. BaruncneHo %: N 4,71. 


Mona TuAaT nomyuanca HarpeBaHveM OcHOBaHHA c 2 Mow. HORUCTOTO 
9THJa Ha KMMAWeH BOAAHOM OaHe B TeyeHue 15 yac., nocae vero NpHOaBJIAIOCb 
0,5 Mosia HOAUCTOTO 3THJIa HW CMeCb HarpeBawacb ele 7 uac. Berxoy 66%. Crerka 
3eJICHOBATbIe KPYNHbIe MPH3MbI (H3 Oe3BOAHOFO STHOBOFO cnupTa) c T. nu. 19O— 
191°, 

Hatigzeno %: N 4,47, 
CsHiyNSo2J. Brruncsieno %: N 4,00 


Pa6ora Oba mpoBeweHa M0 mpesoxwKenHuio H. H. CBelwIHHKOBa, KOTOPOMY MBI 
BbIpawkaeM OJlaroyqapHocThb 3a yuacTHe B OOCYKACHHH NOJYYCHHBIX Pe3ybTAaTOB. 


Bcecor3Hpiit Hay4HO-HCCJIeLOBaTeJIbC KHu Tloctynusio 
KHHO-OTO HHCTHTYT 30 I 1958 
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Jloxaagm Axagemun nayx CCCP 
1958. Tom 120, Ne 5 


XHMHA 


Usen-Koppecnonzent AH CCCP MH. A. KASAPHOBCKHH, 
H. Tl. JIMMMXHH u M. B. THXOMMPOB 


W30TONMHbIMT OBMEH KHCJIOPOJA MEXKY CBOBOAHbIM 
PHAPOKCHJIbHbIM PAJHMKAJIOM H BOO 


B pagMauvoHHOH XMMHM VW B TeEOPHH OKHCJIMTEIbHbIX MPOIleccoB OOJIbLIYIO. 
pollb Kak MpOMeXKYyTOUHbIM MposyKT uMrpaer CBOOOJHBIN THA POKCHJIbHbIL 
payquKall. 

HecmotTpas Ha MHOrOuHCJIeHHbIe UCCJeLOBaHHA, O peaKI[HOHHOH CnocoOHOCTR 
9TOrO palWKaJla MMeIOTCA JIMUIb CKYHbI€ H MpOTHBOPeyHBbIe aHHble (aay 
Takoe mojoxeHHe OOycJIOBIeHO, MO-BHHMOMY, OTCYTCTBHEM MeTOJla NOJly4e- 
HUA CBOOOLHOrO THAPOKcMa B AOCTATOUHEIX KOHWeCHTPaluAXx UM Oe3s pHMecelt 
aTOMaPHOrO BOMOPOAa HIM HOHOB TAKEJbIX MeTAJVIOB. 

Mot uccneqospaiu peakiHio H30ToNHOro O6MeHa O1°H ++ H,O0'8 = H,01° + 
+018H, ucnob3ya O30HH KasIMaA B KaveCTBe HOBOrO HCTOYHHKa CBOOOAHOTO 
THApoKcusbHOrO pauKasa (°,°). 

Pa3oxKeHHe O30HHa KaJIMA BOOM MpOHCXOMT IPH KOMHATHOHM TemMepaType 
¥ pH 0° MrHoBeHHO, c OypHbIM BbIeIeHHeM KucOposa. [lp NpHMeHeHUN BOLI, 
o6oraujeHHoH H,O18, peakiMa mpoTrekaeT 10 ypaBHeHHAM: 


KO, -+ H,O = KOH + OH + 0, (I) 
OHO = (OHHH/H,0 (2) 
éu+6H=H,64 5 6, (3) 
OH + OH = H,02 (4) 


Kak noKa3au uccieqoBaHHaA HallleH MaOopaTOpHH, CKOpOCTb peak 
JMCIPOMNOpUMOHHPOBaHHA FHApPOKcHIOB B 4—5 pa3 Oouble, YEM CKOPOCTb HX 
JUMepu3altun. 

Ecau ckopocTb H30TOMHOrO O6MeHa KHCIOpOAa Mexy CBOOOJHBIM THypo- 
KCHJIOM H BOON (ypaBHeHue (2)) He HHYTOXKHO Mala M10 CPaBHeHHt0 CO CKOPOCTAMH 
peakUHi JUcNpOonoplMOHUpOBaHHA UM UMepH3allHu THAPOKCHJbHBIX PaluKasoB, 
TO BbIJeIAOULHHCA IPH pa3ssIOKeHHH OZOHHJa KaHA BOAOW Taz006pa3sHbI KUC- 
JOpox RowKeH ObITb OOoramleH H30TONOM O}*. ITpoBemeHHble OMbITHI 3TO MOL- 
TBeEP HII 

[]puMeHeHHbI MpenapaT O30HU a KaIHA MMEedI Culeyroulul coctaB: KO, 89,3%; 
KOH 8,4%; H,O (B Buge KOH-H,O) 2,3%. 

Pa3ylox%KeHHe HaBeCKH O30HHJla KaJIHA BONO, cosepxaei 1,389 H,O}8, 
IIpOBOAHNOCb B IpHOope, H300paxeHHOM Ha pue. | A. 

PeakIMOHHbI cocyy J emKocTb1o 35 cM? cHaOoKeH MarHHTHOK MelwaltKon 2, 
BpalllaBleHCaA CO CKOpOcTb1O 500 06/MuH. TOHKOCTeHHbIM CTEKIAHHBIM KanvIAp 
4, \MaMeTpoM 2,2 MM, K OJHOMY KOHILy KOTOPOrO IIpHmanaAHa CTeKJIAHHAA Nalouka,,. 
IIpeqBapHTeIbHO B CYXOM KaMepe HaNOJHAJICA MOPOWKOM O30HHa Kasusa,. 
B3BelIHBaJICA WH 3alanBavica. 

Tlepex onbiroM KallwJJIap C HaBeCKOH MpnnanBaJicA K CTCKIAHHOU TpyOKe 
CO CBHHILOBLIM rpy30M 6, NOABeWICHHOH Ha TOHKOM WeNKOBOM HATH K TpoOKe 
usmuda &. B cocyn 1 BBOAMICA HCXOJHBIM pacTBop, Noce vero NpH6op nocper- 
CTBOM llmHda 9 NpucoeqMHAICA K YacTH ycTaHoBKH (puc. 1 5B), cocrosel u3 
rasopol GroperKu J] u amnyvibl 12, uA oTOopa mpo6 Kucmopogza. Annapatypa 
NOSBOANA MpOBOAATh pasJloxweHve O3OHHa KaJlMA B aTMoOCcdepe a30Ta HIM 
B Bakyyme. 
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IIpu Bpaujenuu npo6ku wanda 8 (puc. 1) rpys u KallWJJIAp C MOpolkKom’ 
KO; ONYCKaJIMCh, H KallMAAP, MOCTHTad WepoxoBaToli NOBepXHOCTH Bpalltato- 
WeHCA KBaplWleBOH OOOJOUKH MellaIKH, MocTeneHHo paspytiaca. BBegenue- 
NOpoulka O30HHJa KaIMA B pacTBOP Npodom«KaNocb O6bYHO 3—5 mun. 


“ momopy 


Puc. 1. Cxema 9KciepHMeHTabHOolh ycTaHoBKu. A — mpnOop Asa pa3zoxKeHus: 
O30HHa KasIMA BOOK: J — peaKIHOHHBIH cocyy, 2 — KBapueBaad MewlalKa, 
3 —Maruut, 4— kalMmap c Hapeckoli KO3, 5 — uanpaBasaioujad TpyO6xa, 
6 — CBHHIOBLIM rpy3, 7 — WeNKOBad HUTb, 6 — npoOKa wuiuda WIA OlycKkaHuA 
Kaluusapa, 9 — wand. b— yctanopka IA UCCIeOBAaHMA M3OTOMHOFO CocTaBa 
KHCNOpoOsa pH pa3smoxennu KOs; soxol: 10 — npuOop AA pa3i0xKeHHA O30HUIa 
Kalua Boon; JJ u 16 — ra3soBpie O1opeTKu, 12 u /7 — amnysJbl JA OTOOpa mpob 
Kucmopoja, 13 — Bpamjaroujulica Maruut, 1/4 u 15 — mpudop qua oOesraxuBaHuA 
H pa3OxKeHuA Nepekucu BoZopoya, 18 — nopywxKa, 19 — Max-Jleon, 20 — nacoc 
Tenmepa 


Bbi es AIOUMHCA KUCIOpON (B CMeCH C a30TOM) YJaBIMBaJICA B Ta30BoH 610- 
petke // u 3aTeM MepeBoANICA B 9BaKYHPOBaHHble CTeKJIAHHbIe aMityJbt 12’ 
JWI Macc-cMekTpoMetpHyeckoro aHaiH3a. AHaH3 IpoM3Bo,MICA Ha Macc- 
cnekTpometpe Tuma Hupa, nofo6Hom paHee omucaHHomy (°). TlorpemHoctTb 
B ONpefemeHuAx O1* He MpeBpiiiiasta -+-2% oT H3MepsxeMOH BeNHUMHI. B kaue- 
CTBe CTaHJlapTa HCNOJb30BaJICA OaJJIOHHbIM KHCIOpOL, B KOTOPOM CosepxKaHue 
O}* 6pasocb paBubm 0,204%. CreneHb o6MeHa OTHOCHAacb k OOMIEMYy KOIMYeCTBY 
THPOKCHJIbHbIX PaHKaJIOB 3a BbIY€TOM KOJIMUECTBA, MowWequwiero Ha OOpaso- 
BaHHe MepeKHCH BOLOpPora (KoTOpaa onpexersach 0,1 N pacrsopom KMnQ,). 
B npuBeeHHbix onbirax Ha OOpasopaHve H,O, yxoguuo He Oouee 15% ruypo- 
KCHJIbHBIX PajMKaJIOB. 

B ra6n. 1 coflepxKaTcA pesyJbTaTbI OMpefeeHHH HU30TOMHOFO COcTaBa KHC- 
Nopofa, BbIAeIAIOULerOCcA Mp pa3sJO%KeHHH O30HHa KasMA TH2%KeON BOJON, 
HalileHHad creneHb oOMeHa. Kak BHAHO M3 3THX JaHHbIX, CTeNeHb OOMEHA CBO- 
6oHOTO FHAPOKCHbHOTO paluKasa C BOZO cocraBaaer mpH +20 u 0° oKo.O 
10% u He 3aBucnt oT pH pacrgopa. Ora HesaBucumoct oT pH pacrsopa lloxTBep- 
*KlaeT, YTO OOMCH MIPOHCXOAUT JeHCTBUTEIbHO MexKy CBOOOAHBIM THAPOKCHJIOM 
M BOOM, a He MexKy FHApOKCHJIOM HM TMApPOKCHJIbHbIMM HOHAMH. 

Ilpu unrepiperaliun OTHOCHTeIbHO HEBLICOKOLi CTerleHH OOMeHa HeOOXOAuMO 
YUHTHIBATb, UTO 9TA peakIMA KOHKYpupyer C BeCbMa OBICTPbIMM peakIMAMU 
JMCIpPONOpUMOHUPOBaHHA WM WUMepvsallMM CBOOOAHBIX THAPOKCHJIbHBIX paluka- 
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Ta6Oauna 1 


Visoronubiii o6MeH cBOOO_HOrO rHApoKcusa Cc BOAOH, cofeprxKameh 1,38% H,078 


Haseena pH koney- |KonuuectBo| KomuuecTBo Creare Sane 
foomnna | ExOREH pacrsop | moro |ORsE08E> | oer ponss | ammsuenten | Fo ooNesa, 
pacTsopa : cM KHcsIOpose, % 
teas M. Mout. (0°,760 mm av. % 
IIpu temnepatType 20° 
PALI 3: 10 cm? H,O* 1374 Dh fas. 62,4 0,226 8,9 
AST 3) 40 cm? H,O* (ORS Wee 90,0 0,226 ate). 
ADI) 35 cm? H,O* AWD LY 1,61 44,3 0,229 11,0 
161,8 10 cm? H,O*+ 
AUD Ii it ISO 0,8 1,66 48,0 OR22 77 9,8 
163,5 30 cm? H,O*+- 
+-0,60 r H,SO, 0,5 4,67 46,4 0,226 10,3 
i B cpeqHem 9,9-+1 
134,6 35 cm? H,O Aan tf A, Oe | 41,9 | 0,204 2 
IIpu temnepatType 0° 
179,6 39 cm3 H,O* Bats! 1,84 50,0 0,229 OK 
155,0 35 cm? H,O* 42 i 1R59 43,9 0,227 9,8 
AeA 35 cm? H,O*-+- 
+0,60 r H,SO, 0,5 AO 47,6 0,231 12,8 
AG 54h 35 cm? H,O*-+- 
-+0,60 r H,SO, 0,90 1,69 ANS) 0,226 10,6 
B cpeqHem 10,9+4 


1 3necb uw pasee 0,859 N HeSOq. 
2 SToT KOHTPOMbHbI ONbIT NOKa3aJ, YTO IPH pasJiORKeHHH OSOHHAa KaJIMA [Bax WuC- 
THJJMPOBAHHOH BOLO BbIZeIACMbIM KUCJOPOA, HMeeT HOPMAJIbHBIH M3OTOMHbIM COCTAaB. 


Tlpemctapiasio Tak2%Ke HHTepec OMNPeeHTb U3OTOMHBIN CocTaB KUCOpONa 
B OOpasyromlelica Mepekucu BoJoposa. IIpu 2TOM MoxHO ObWIO OXKUJaTb B HEe- 
CKOJIbKO pa3 Oosbilee OOorallleHHe NepeKHcH BOJOpoa H30TONOM O}%,” vem B KHC- 
JOpOMe, BbITeIACMOM HeMOCpeCTBeHHO Mp passioweHHH KO; Taxedou Boon, 
TaK KaK MOJIeKYJAPHbIM KHCIOpOR, cocTaBsaoulMH Gomee */; Bcero KHCMOpoya 
(ypaBHeHue (1)), He OOmMeHMBaeTCA c BOOH. 

IIpopeeHHble OMBITHI MOJIHOCTbIO NOATBepAMIK ITOT MporHos. IIpu stom 3a- 
TPYMHAIOULHM OOCTOATEJIbCTBOM ABHJIOCb MaJIOe KOJIMYECTBO NepeKuCH BOROpora, 
oO6pa3yloelcaA B YCJIOBHAX HalHX OMbITOB. B STHX ONbITaX pa3zloxeHHe KOs Bo- 
fol, colepxasuielt 1,57—3,00% H,O1%, mpopogzusocb B mpHOope c MarHuTHOL 
MelUaJIKOH, MOJOOHOM OMHCaHHOMY BbIlWe, HO emMKocTbIO 10 cm?. 

Tlocie pa30x%xKeHHA O30HHa KasIMA BOJOM OOpasoBaBllascaA MepeKHCb BOJO- 
pola ompesemalacb H3 YacTH pacTBopa THTpoBaHHeM 0,1 N pactsopom KMnQ,. 
JIpyrax uacTb peakUmonHoro pactTBopa (7 cm®) mMepeHocuacbh u3 mpuHOopa 10 
B komOouky /4, 1B amnyay 15 nomemjanocb 3 cm® noxKucneHHoro 0,16 N pac- 
TBopa cylbdata Wepus. IIpeqBapuTenbHoe OOe3raxKuBaHHe pacTBOPOB MpPoBo- 
AUOCb NOMepeMeHHbIM 3aMOPaxKHBaHHeM HW PasMOpaxKMBaHHeM HX B BakyyMe 
(0,01 mm pr. cr.). Sarem B cucTeme, c MNomoulbIo Hacoca Tennepa 20 co- 
sflapalicad BakyyM B 1—3-10-* mM pr. cT., Mocme 4ero mMepeKucb BoJopoya 
pH KOMHATHOM TeMIIepaType MeperonsAsacb 43 pacTBopa B amMysny 15, nome- 
IeHHyi0 B cocyy Jbioapac TBepfow yriekucaoTon. 

Ilo okoHYaHHH NeperoHKy CHCTeMa CHOBa OTKauHBalacb Jo 10-3 mm PT.CT es 
colepxKuMoe ammyvibl 15 pasMopaxkuBasocb, H MepekKucb BOZOpoa pa3ularamlacb 
CyibcdaTom Wepua; peaklMa HeT no ypaBHeHH: 


2Cet+ + H,0) = 2Ce*+ + 2H+ + 0}. (5) 

BpienuBlMicA KACIOPO NepeBsonwica B aMMysbl 17 WA Macc-cneKTpoMerT- 
puueckoro aHasu3a. 

B Ta6n. 2 NpHBeXeHbl AaHHble 06 M30TONHOM cocTaBe KHCNOpoma nepeKucH 

Bofopoya. M3 asTux aHHbIX BbITeKaeT, YTO y KUCTOpofa Mepekucu Bosopoa 


* YcraHoBjeno, YTO pH STO peakUMM KUCNOPON BHIACIACTCA KOJIMUECTBEHHO M3 MepeKHCu 
BOMOpOfa H Ero H3OTONHbIM COCTaB H€ 34BUCHT OT M3OTOMHOYO cocTaBa Bos (4, 7, 8). 
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Ta6muuna 2 
Vsotonupi cocraB Kucmopona B MepekuCH BORoOpoga, O6pasyioulelica npn pasnoxKeHHH 
O3OHHa KaJIMA BORO, OOoraujeHHoH H,O! npu 0° 1 


t by ae = Bes 42 4 2 te 2 
Soe oy ersiow"| Beqegoceeke | Gee | get | Fede [2 
SS YUcxogapiit = ne SEess| Sag + eho «| gsog SOS 
§ SI x os 68 Yon Ck SE ee ed el Bo 8 neo. 
Seg pactzop (H,0*) | 2a | °° eGeo | oe | eee | oe | ere 
EB 2 28 BS4 Sea SEL O eee Ora Gunton 
Smee mo | 68298 -ode'| Hac | "Ou | Sage | Seo 
S qs Aa mas | MPSS] Ome ZESLS Soe Oat 
32 | 257,1| 6 cm? 0,99 N 0,3 2,60) 70,8 OP221 |e AAs 3, O28 
H.SO4 
34 | 199,2| 8 cm? 0,38N A Osea Stat eb Oi? 02201) odio 7,4 0,250 
H.SO, 
30 | 159,6|} 8 cm? 0,38 N 0,8) Ales) B98 Oy220 728 Hiya 0,248 
if H.SQ, 
BO) | 233: ti- 10.em2) O.58eV. 4) > G5} 925 33.) » 64,3 07227) 91545 one 0, 262 
; H.SOq 
pi | 256,9 To 2xKe Osa cePeaee|! Al OR 22k eda 3o 10,4 0,252 
Brn 2803.9 ap a OF ONE SON aS OL 2A ah tshl 1278 0,249 
96 | 253,14 fe OMG Agee) oats OF 21 Clee 20 TAGS 0,259 
pre coee ie Oem Ole 10.61 32, 52)1 68s 7 0,224 | 1523 11,8 0, 246 
HySO4 
1B onpite Ne 32 npumenamacb Boga, cofxepxapuiaa 1,57% H,O18, B onpitax NeNe 34, 


30, 06 uw 57—2,78% H,O}8, B ompirax NoNe 51 u 52—3,00% H,O}8. 


GorameHHe H30TONOM O18 6piio B 2,2—4,7 pasa (uM B CpeqHeM B 3 pasa) 
jOUIbIe, YM Y KHCOPO]a, BbIJeHBUerocA HeNOCpeACTBeHHO pH pasvioxKe- 
{HH O30HHa Kaya Boon. 

OrkoHeHHe HalieHHOH cTeneHu OOorallleHuA OT BEINHCJIeHHOH (pacuer Tpe- 
JOBaJI YBEIMUeHHA He B 3 pa3a, aB O—5,) pasa) culelyeT OTHECTH 3a CueT NOrpelll- 
joCTeH, OOYCJIOBJICHHBIX Be€CbMa MaJIbIMH KOJIMY¥eCTBaMH KucOpona (1—2 cm), 
sbILeJIACMOTO H3 NepeKHCH BOLOpoa B YCJIOBHAX HalllHX OMbITOB, TPYHOCTHIO 
1oHOrO O6e3raxKUBaHHA pacTBopoB H.O, u yp. 

TlomyueHHble pe3yJIbTaTbI NOTBeEpXMaloT, YTO MPH pa3sJIOKeHHH O30HHa 
‘asiMA BOOK MepeKuCb BOOPOa MeHCTBUTEIbHO OOpasyeTCA H3 CBOOOHBIX 
‘MJIPOKCHJIbHbIX PalHKaJIOB. 

PaccmaTpuBas Bolpoc o XapakTepe Auddpy3uu cBoOolHoro THApoKcHa upu 
yanMomuse Bob, JleiHToH (*), Ha OCHOBaHHM HeOnyOuJIMKOBaHHbIX OIIbITOB, 
1OKa3aBlIUX OTCYTCTBHe ObICTpOro OOMeHa MexKLy CBOOOJHBIM FHAPOKCHJIbHbIM 
JaUKaJIOM HU BOON, NPHIeJI K BLIBOLY O TOM, 4TO TOT payuKa AudpyHAUpyer 
10 HOPMaJIbHOMy MeXaHH3My, a He lo MexaHusmy I'portryca. 

Hauiu onbirbl, OOHapyKMBIIHe BeECbMa ObICTPbIM OOMEH, IPHBOLAT K MpOTHBO- 
jOJIOXKHOMY BbIBOJY HW YKa3bIBalOT Ha HaJIMuHe B3AMMOJeMCTBUA CBOOOJHBIX 
‘AJIDOKCHJIbHBIX PaUKaJIOB C BOJOH B Ayxe B3ruayoB Iportryca. 

OTOT pe3yJIbTaT MpeCTaBIAeTCA CYI[CCTBCHHDIM JIA NOHMMaHHA peakUHOoH- 
10H CMOcO6HOCTH CBOGOAHOrO THAPOKCHJIbHOrO pafMKavia. 


Hayuno-uccenoBaTesbCKHH (H3HKO-XHMHYeCKHH Tloctynusio 
vucrutTyT um. JI. 4H. Kaptopa 18 II 1958 


ILUTHPOBAHHAS JIMTEPATYPA 
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Jlokxnanp Akagemun nayk CCCP 
1958. Tom 120, N: 5 


XHMHA 


_JI. M. KOBBA, E. A. HMMOJIMTOBA, tO. Ml. CHMAHOB 
M 4eH-Koppecnongzent AH CCCP Buxt. HW. CHM bIH 


PEHTTEHOrPA®HYECK OE HCCJIEHOBAHHE YPAHATOB LEJIOUHBIX 
JJIEMEHTOB 


B mureparype HMeloTcaA CBeJeCHHA O CTPyKTypaxX MOHOypaHaTOB MarHua (?), 
Kaba (2), crpoumus (7), Oapus (*) u B-UO2(OH)ez (*). B crpyktypax MoHo- 
ypanaToB maruua, Oapua wu $-UO2(OH)2 HeckobKO UCKaKeHHble OKTAdZPbI 
UO, o6pasyroT 1460 iceBsoTeTparouaJIbuble Clon (ypaHaT Oapua, B -UO2OH),), 
muu60 menoukH (ypaHaT MarHusa) cocraBa (UO2)Oz. TekcaroHasibuble cJ0H 
cocraBa (UOs)Oz uMe1oTca B CTPyKTYpaX MOHOYpaHaTOB KaJIbIMA UM CTPOHINA. 
B 9ToM culyuae aTOMbI ypaHa OKPY?KeHbl KHCJIOPOAHBIMH aTOMAaMH M0 BepuinHaM 
HECKOJIbKO HCKa>xKeHHOrO ky6a. B crpyKTypaX MOHOYPpaHaTOB JIMTHA, HaTpUA 
HM KaJIWA TakxKe OblWwIH HalieHbl TeKCarOHaJIbHble WJIH MCeBAOreKCarOHaJIbHblé 
CJIOH, aHaJIOTHUHbIe HMeIOIHMCH B MOHOYpaHaTe KaJIbuHA (°), OLHaKO Oovlee 
MOAPOOHHIX CBeeHH O CTPyKTypaX MOHOYPaHaTOB LLEJIOYHbIX 3JICEMCHTOB HE 
ony6mHKOBaHO. Kakne-1H60 SKCNePHMeHTaJIbHbIe aHHble O CTPYKTypax JH 
ypaHaTOB OTCYTCTBYIOT. 

Hamu Oblu MOyuYeHbI MOHOKPHCTaJJIbl HOPMAJIbHbIX YpaHaTOB JIMTHS 
(a-Moquukallua), HaTpuA (8-MoqupuKauNA), WHypaHaTOB HaTPHA, KaUA HU py- 
Ougqua. YKazsaHHble COeAMHCHHA H3yYeHbI MeTOyaMu Jlays, KavaHuA HW NOpowKa 
a-NazUO4, K2UO4, Rb2UO4 wu Cs2UQ,, MoHOKpucTadJbl KOTOPbIX NOTYUNTE 
He ylalocb, Obl H3y4eHbI MeTOJOM Mopouka. Bo Bcex cJlyuantX HHTCHCHBHOCT? 
OTPpaxkeHHH OMpelelAach BH3yaIbHO NO ecaiTHOalJIbHOH CucTeMe H3 Jebae- 


rpamMM. Bce MaHHble NpWBeCHbI B aHrCcTpeMax. 
a Or waa 


Hexoroppie peHTrenorpaduyeckHe AaHHble JIA MOHO- H AHYPaHaTOB ILeJIOUHbIX 3JIEMCHTOB 


Coequnenve Pe ars a b e Zz | ®pent | nuke 
GekeUO, a 3 Ale 
7 Nag, coe a el a 
3 - NaUO, jai 5.97 | 5.795 | 44.68 G5 ah eeaae 
K2UOy 1 4/mmm TSS i 13,10 2 | 5/45 | 4,66# 
Rb,UOg 1 4jmmm Deville 13,83 eller ORs lreneae 
Cs,UOg I 4jmmm OQ) (Venere 14,79 2 | 6.65 | 6,04 
Na,U20, R38 m 3,93 ==> 47, 76 So 6,17 zs 
Kaho. R3m 3.08. = 19,67 | t/%*| 6.415 | 6,12 
Rb.U,0; Ram ve i ye 207i! . 1.8ee be lee 


* Ld . 
he sutepatype (7) ama LigUOQ,, Na,IJO, u K2UO, IIPHBOMATCA MaHHble (COOTBETCTBEH- 
HO) | Od 9,06; 4,98. pe NocieqHue LNppbl 8aHWKeHbI, NepBas, MO-BUMMOMY, 3aBbIIeHAa. 
ua pom6osqpuyeckon sueliku. 


B Tau. 1 MOMeleHbI 3HaYeCHUA MapaMeTpoB pelleToK H3yUeHHBIX ypaHatToB 
AX IIpOCTpaHCTBeHHble PpPyMlbl, 3HaveHHA MMOTHOCTH, PacCUHTaHHble U3 peHT- 
reHorpaduyecKuX JaHHbIX M OMPeseeHHbIe MMKHOMEeTpHueCKH. 

Jl1a onpeqeieHuA CTPpyKTYP yKa3aHHbIX ypaHaTOB HaMM Obi HCHOMB3OBaE 
MeTO I1poO c MpHBJIeyYeHHeM TeOMeTPHYeCKHX M KPHcTamOXHMHYeCKHX CO: 
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oOpaxeHni. Pacuer HHTeHCHBHOCTeli MOATBepAaeT ONUCAHHbIe HHXKE CTPYK- 


TYPbl. 

B crpyKtypax a-LisUOs, B-NazUOa, K2UO,, Rb2UO, u Cs2UOs naiinenni 
TeTparOHaJIbHble HAH MCeBOTeTparoHabHble cw10H (UOz)O2, aHamoruuHble 
WMeroulMMcaA B cTpykTypax BaUOa u 8-UO2(OH)e (3,4). Arombl wjen0uHbIx 
SJIEMCHTOB pacOJlaraioTCA MexKAy COAMH. 

pea tenie ypaHaTbl Kama, pyOuquaA u Wesua M30cTpyKTypHb! K,NiF, (°): 


2U 8 (a); 4Me B (e); 40; B (e); 401 B (c) (3gecb u nanee O; — Kucmopog, 
I 


BXOJAUIMH B ypaHWJIbHy!0 TpyllMpoBky). SHavyeHuA napamerpow Z,,! (Me — 
HleJIONHOH 3JIeMeHT) H Zo,;, a TaKKe BeJIMUMHbI Me?2KaTOMHBIX paccTosHHli 


I 
U—O, Me—O nu xkpatuahmx paccrosuni O—O npnpejenbl B Tabs. 2. 


Ta6Omauna 2 
Hexotoppre cpefeHuax oO cTpyktTypax a-Li,UO,y, B-Na,UOg, K2,UO,, Rb,UO, u Cs,UO, 


if 
Coequ Henne ZO; ZMe 


} 
a-Li,UO4 0 ; 18 0) ; 39 2 


| 1 I 
U.— 20; ; U— 40,7] , 2 Me — 40,,| Me — 40, 


Me — Oy 


1,89 iL ysle 2,14 2,32 |2,65—3,1 | 2,56 


OS Sie 1,89 4,98 = 2,634 2,12 2,56 

B-Na,UOg 0,165 | 0,38 | 4,93 2,12 2,52 2,52 |2,96—3,04] 2,88 
KUO, 0,145 | 0,36 | 1,90 2,47 2,82 2,84 3,07 2,86 
Rb,UO, 0,138 | 0,354] 41,91 2,17 2,99 2,97 3,07 237 
CsyUOg 0,129 | 0,344! 1,91 2,19 3,18 3,18 3,16 2,89 


1 Kpatuafimee pacctoanue. 2? Li B 8(i). ? Lis 8(f). * Li— 20), 


Crpyxtypa 8-Na,UO, mpeyctaBiset co6ol pomMOvyeckH MCKa2KeHHYyIO 
eTpykTypy Tuna K,NiF,:4U B (a); 8Na B (i); 80, B (i); 801 8B (e). SHa- 
yeHHA TapaMeTpow Zyz, Zo, WM Me%KATOMHIX pacCTOAHM MpuBeeHb! B TOH Xe 
Ta61. 2. B ypaHatTe JMTHA BO3MO2KHO HU HECKOJIbKO HHOe PaCHOJIOMKeHHE ATOMOB 
wesouHoro 3auiementa, vem B B-Na,UQ,, a umenuo, 8Li B (f). PacnomoxKenne 
OCTaJIbHBIX aTomos B ®-Na,UO, u a-Li,UO, copnagaer. B Tab. 2 NpHBeyeHbl 
JaHHble JIA OOOMX BapWaHTOB pacnO/IOKeHHA aTOMCB JIATHA. 

B crpyktype «-Na,UO, umelotca OeckOHeUHbIe WeNOUKH 3 OKTAIAPOB 
UO,, coeqvHenHpix o6mumu peOpamu. 2U pB (a); 4Na B (f); 40; B (é) 
Cc Y= 0,195; 4071 B (A) Cc x= 0,245; U—2©,; => 1,90; U = 40m = DAs 
Na — 20;; = 2,44; Na—4O; = 2,32; KpatTuaniiee paccTosnue O—O pap- 
Bo 2,/0. 

OnucaHHble BbILe CTPYKTYpbl MOHOYypaHaTOB JIMTMA, HaTpHA MM KaJMA 
OTMMUHLI OT CTPyKTYp STMX coesMHeHM, WsyyaBIMxcA GaxapnaceHoM (2). 

CrpyKTypbl JuypanaToB HaTpys, nese M pyOusuad ABMAIOTCA [epeKTHbIMA 


eTpykTypamu Tuma CaUO,: U B (a); Me B (0); 201 4 11,0;; B (c). Tlapa- 
MeTpbl Xo, HW Xo,;; BMeCTe CO 3HaYeHHAMH Me?KATOMHBIX PaCCTOAHMH, TPH 
Bejlenb! B Ta6u. 3. B sTux crpykTypax OOHapyxeHbl TeKCaroHasbHble CJIOK 


coctaspa UO. 
Taw Wil as 


Hexotoppie cBeeHHA O CTpyKTypax AMypanaToB HaTpHA, Kava 
Mu pyonunua 


“ I I 
Coequnenne XO, XOny U—20;| U— 607] Me—60, | Me—20]; 


Na,U,O7 O08) 0,857 | 4,02 Dig XO 2,90 2,04 
K,U,0, 0098) |-0, 857 |" “1,98 2,30 2,67 2,81 
Rb2,U207 0,093 | 0,355 de 2,09 2 3,04 
8* 1043: 


ATOMbI KHCIOpOa MOryT ObITh YaCTHYHO 3aMelleHbI Ha (Top c OOpasoBaHHeM | 
(propoypanata, Hanpumep, NaUOsF, takxe usocrpyktypHoro CaUOs. IIpu) 
MpoKkaJIMBaHHun Ha Bo3nyxe NaUOsF nocreneHHo nepexoyuT B AMypauaT HaTpHA. | 
OOpasubl Bce BpeMA OcTAaIOTCA OHOaSHBIMH, Tak 4TO, BEPOATHO, MexKy | 
(bpropoypaHaToM H J\WypaHaTOM HaTpHs CyLecTBYeT HelpepbIBHaA OOACTb TBEP- 
WbIX PaCTBOPOB. | 


BoccraHoBsieHHeM J\Mypanatos HaTpua u Kalua upu 450—500° Hamu Obi 
I 


MOJIyYeHbI ypaHatpl (V) HaTpuaA uw Kamua cocraBa MeUOs, koropbie OblIH u3y- 
qeHbl MeTOJOM mopoulKa. O6a coeqMHeHHA OTHOCATCA K CTPyKTYPpHOMy THY 
meposcKkuta. Jina NaUOs asinB = b = csinB = 4,129 + 0,002; 5 a 
= 88°36! -E 6°} Ghent = 7,00; Aa KUOs a = 4,290 4 0,001) pocur = 6,60: 
Ha mpumepe KUOs moka3aHo, uTo ypaHaTbl (V) HMeIOoT y3Ky10 OO/1acTb TOMO- 
TeHHOCTH (MOCTOAHHAA pellieTKH He Me€HACTCA KAaK B MPHCYTCTBHH HW3O0bITKa 
Kalua (Mpu BoccTaHoBJeHuH K2UOs), Tak uM B Cy¥Uae ero HefocTaTKa — M0- 
culeqHHe OOpa3ubl Hapaay c KUOs Bcerga coxepxasM AByOKHCcb ypaHa). Ypa- 
HaTbI (V) JlerKO pacTBOpAIOTCA B a30THOH HU MeJJIeHHO — B YKCYCHOH KUcuJIOTe. 
Takum o6pa3om, ypaHarTbl (V) He ABJIAIOTCA aHaOraMH «BOJIbtpaMOBbIX OPOH3». 
IIpu BoccraHopeHuu LigUO, u NazUO.4 ypaHartos (V) He oOpasyeTca B corsa- 
CHM c faHHbIMH Propzopda u JlelitHepa (’). B pesyabrate BoccTaHOBJIeHHA 
RbeUO4 o6pa3yetca Rb2UOs c mapamerpom kyOuyeckoH mceByoaueHKU 
d =4,316. CseUO4 npu BoccTraHoBaeHuu He JaeT ypaHaTos (V) uu (IV). 


MockosBckuit rocy2apcTBeHHbIt YHUBepcuTeT Ilocrynuao 
um. M. B. JlomonocoBa 11 II 1958 
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Wloxrnann Akanemun Hayk CCCP 
1958. Tom 120, Ni 5 


XHMH A 


Axagemux | HW. H. HA3APOB | u A. A. AXPEM 


BBEQEHHE AHOKCHKAPBOHOBON, TJIHMLJEPHHOBOK 
MW OKCHALETOHOBOM BOKOBbIX WENEM 

B OPTO-METHJILWHMKJIOFEKCAHOH WH CTEPEOXHMHS 
OBPASYIOWWNXCHA MPH STOM COEXJHHEHHMK 


Henasuo (1) MbI OMHCaIH HECKOJIbKO MeTOJOB BBeJCHHA OKHCJICHHbIX 60KO- 
BbIX Ilelei B WHKIMYeCKHe COeMHEHHA Ha OCHOBe JOCTYNHBIX alleTHJICHOBbIX 
CNHPTOB HW HX MpOW3BOMHHIX. Kak H3BeCTHO, BBeeHHe AHOKCHAaLleTOHOBON 6o- 
KOBOH WeMH cocTaBAeT BaxKHy!O 3aa4uy B MpoOseme NowHOrO Hu YacTHUHOrO 
CHHTe3a KOPTHKOCTepOHAOB BOOOIIe H KOPTH3OHa H efO aHaJIOrOB B YaCTHOCTH. 

VUsyyuaa peakiiio mpHucoeqHuHeHHA OPpOMHOBAaTHCTOH KUCJIOTbI K TpeTHUHDbIM 
alleTHJICHOBbIM CIMMpTaM MH UX alleTraTaM, Mb! BnepBble (1) O6Hapy2KuH, TO 9Ta 
peakllua B Culyuae TPeT.-alleTHJICHOBbIX CIMPTOB MPOTeKaeT aHOMAJIbHO H MpHBO- 
JWMT K MOMyYeHUIO HeMpeebHbIX JHOPOMHAOB BMeCTO O*KHaeMbIX HOPOM- 
KeTOJIOB. 

B HacTosmem COOoOm[eHHH MbI KpaTKO H3JlaraeM PeSYJIbTAaTbl HAalIHX UCCJIe- 
JOBaHH NO BBeeHHIO OKHCeEHHOK OOKOBOM Wel B OPTO-MeTHJIMMKOreKCaHOH 

I). 
o IIpu Konfencauuu KeTonal c alleruieHoM Nox JaBsienvem (?) B npucyTcTBun 
NopowkKooOpasHoro eAKOrO KasIH C BbICOKHM BbIXOJOM OOpasyeTcs : 2-mMeTHJ- 
1-9THHUNMUKNOreKCaHO. B Bue ABYX 9MMMepoB: KpucTaHuecKoro (II) c 
7. mut. 56—57° w xupKoro (II1) cr. kun. 75°/15 mM, n° 1,4770. Coornomenne 
9MMMepOB paBHO 3:2 HM 3aBHCHT, MO-BUJMMOMY, OT yCloBuH CHHTe3a (*). 

Panee (*) Hamu ObIIO MOKa3aHO, YTO KPHCTAMMYECKHM alleTHJICHOBbIN CNUPT 


(II) umeer Wuc-KoHurypaltun, a *xuAKuii (I1])—npesctaBaser co6ok ero Tpakc- 
H30Mep. 


C=CH C=Ch 


fe) : 
ig CHs|.--OH CH;.—OH 
CH=CH 
_ ob 
) Il 


Ml 


[lpu alleruIMpoBaHHH CIMPTOB II u III] us6nirKom yxcycuoro anruspuya Cc 
BbICOKHM BbIXOJOM OOpasylOTCA alleTaTbl IVu V COOTBETCTBEHHO. 

Tipu felicruu Ha Wnc-alleTat IV OpoMHoBaTHCTOH KUCMOTbI HMeeT MeCTO HOP- 
MajibHad peakUMs MpHcoeMHeEHUA NO TPOMHOM CBASH HM C BbIXOJOM 95% 06- 
pasyeTcd KpHCTaliMueckHH = alleTat wHc- 1-(@-HOpomalleTH1)-2-MeTHMAKJIO- 


rekcanosa (VI). 


C=CH COCHBr, CH(OH)-CO,H 
CH3]...-OAc CHy]..--OAc 
2HOBi Ba(OH)> 
—_ > —_—_—> 
Vv Vi-t. na. 90-90,5” Vil-r. an. 149-150" 


Vill-t. nat. 128- 129° 
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[Ipu neficrBuM BOMHOrO pacrBopa ruApata OKUCH OapHsA Ha alleraT WMCc-2HOpom- 
KeTouia (VI) mpoucxogut onvcanHasd Hamu paHee (1) BHYTPHMOJeKyJIApHas Mepe- 
rpymMupoBKa, M Ip TOM OOpasyercsA C BbIXOLOM OKOWIO 50% CMeCb ABYX H30- 
MePpHbIX MOKCHKapOoHoBbIx KucsoT (VII u VIII), koropble oTmMuatoTCaA Mexy 
co6oH Kouburypatuel Bropuunoro rupoKcusta. Kucnora VII oOpasyerca B 
mpeoOmanaroulem KouMyectBe. Kucsorp! VII u VIII npu felcrBun Ha HUX 9cup- 
HOFO pacTBopa J\Ma30MeTaHa Jalor MeTHOBbIe apupbi 1X u X, Mp BOCCTAaHOB.Je- 
HUM KOTOPHIX asOMOrHApHyoM smuTUA OOpasyrorca Tpuomb! XI u XII. 


CH; CH, 
CH(OH)+ CO,H CH(OH)CO,CH; CH(OH)CH,OH 
hOH CH2N2 0H LIAL, OH 
Vil-r. na. 149- 150° IX- KHAKHA t ier. na. 88-88,5 


Vill-t. na. 128-129" X-7. un. 73-747 Xil-t. aa. 90-90,5 


Ilpo6a cMemenua “30MepHbIxX TpHonop XI u XII naaBurca npu 50—55°. 
Axnanorvunble mpeppauleHuA Obl OCYIMeCTBICHbI HM C TpaHc-alleratom V, 


CH, CH, Cel 
.«COCHBr, _.CH(OH)- CO,H 
ae Bal(OH)2 < 
OAc ——— OH 
Vv XIll XIV-t. aa. 156-156,5° 


XV -t. aa. 109-110° 


B OMmMCaHHbIX BbILIe yCIOBHAX Obl NoydeH TpaHc-quOpomKeTo (XIII), 
IIpH WeHCTBHH Ha KOTOpbIMt rHapata OKNCH OapuaA OOpasyeTcaA Cc BHIXOOM 50% 
CMeCb JBYX H30MePHbIX TpaHc-AMoKcuKucMOoT(XIV wu XV) cr. na. 156—156,5" 
u 109—110°, coorspercrBeHHo. 

Tpauc-Kucaote! XIV u XV 6b MpeBpaLleHbl B HX MeTHOBbIe acpupbI XVI 
u XVII, npu BoccTraHoBJIeHHM KOTOPHIX aJOMOPHAPHOM JIMTHA MOJy4eHbI TpHO- 
Mo eV LLL XX, 


ChH3 CH; CH, 
_.CH(OH)CO3H _,--CH(OH)- CO2CH _.-CH(OH): CH,0H 
OH CH)Ny OH LIAIH, OH 
XIV-t. na. 156-156,5" XVI-t. na. 91-91,5" XVIN-t. aa. 125-125,5° 
XV-t. na. 109-110° XVillem ng o3ea4 XIX- 1. aa. 88- 88,5" 


[IpoOa cmemienua Tpuonos XI u XIX, umewuyux ofunakosytw T. mu. 88—88,5° 
MaeT peskyto Jempeccuio u niaBurca mpu 55—65°. 

IIpu «arTauruuecKoM CejleKTHBHOM TuApHpoBaHUM WHCc-allerMleHoBoro 
cnupta II wag Pd-Karanusaropom nomyueH c BbICOKUM BbIXOLOM WHCc-2-MeTHs- 
| -BUHHIMMKOreKcaHou (XX), pH okuceHuu xKoroporo no IIpusmexaesy 
MePpyKCyCHOH KHCJIOTOH B XJlopotpopme c BbIxoyom 80% o6pa3yerca CMeCb H30- 
MEPHUIX PMIMUAANBIX CIMpTOB XXI u XXI1 cr. ma. 43—43,5° uoxuaKult, coor- 
BeTCTBeHHO. TimMunsHEI cnupr X XII pepijenen B Oospulem KOMMUeCTBE. 


CH CH; 2 CH; 
CH=CH, CH— CH, CH(OH)CH,OH 
ee CH3CO3H ae HzO “ 
-OH a ‘OH =" *-OH 
XX XXI-7. 00. 43-43,5° Xl-r. na. 88-88,5° 
XXII- xuaKaa Xll-r. aa. 89-90° 
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Tunuuy X XI cr. na. 43—43,5° npu HarpeBaHUuH C NOKUCIeHHOM BOLO rialKO 
PHApouMsyercA B ONMCaHHbIM Bbile TpHO (XI) c Tr. na. 88—88,5°. I1pu rugzpo- 
vse rinuua X XII BoilesteHo HeOobuI0e KOMMYeECTBO OMMCAHHOPO BBILIe TPHO- 
na XIl cr. na. 89—90°. Myentuunocrh BellecTB NOATBep2Kaslacb MpoOamu CMe- 
IMeHHA. 

IIpu okucaeHuu TpaHc-2-meruu-1-BHHuJI-WnKIOreKcaHosa (XXIII) mepyx- 
cycHol KuCOTOH B xJopodopMe BbiJeJeHbI Ba KPUCTasJIMYeCKUX PIMUMHEIX 
cunpta(X XIV u XXV), 9mMMepHbIX Mo aCHMMeTPHYeCKOMY YyrulepodqHOMy aTOMy 
OKuCIeHHOH OoKoBol Wenw. Tungug XXIV BolfeeH B OOUbUIeEM KOIMUeCTBe: 


CH; CH, 
_..CH(OH):CH,OH 
OH 
XXII XXIV-t. na. 73-74° XVill-t. na. 125- 125,5° 
XXV-t. na. 40-41° XIX-t. na. 88-88,5° 


Ilpu ruspounse raumuna X XIV noxKucaeHHol BOLOL C XOPOLINM BbIXOJOM OOpa- 
3yeTCA ONMCaHHbI BbIe TpHo XVIII cr. na. 125—125,5°, nowyuenHbli TakxKe 
BOCCTaHOBJIeHHeM 9*pUpa Tpakc-AHoKcukucsoTH! XVI mpuw nNomMouM aJomMorHy- 
puga muTua. Douunuy, X XV mpu felicrBun Ha Hero NOAKUCJeEHHOM BOAbI rHApo- 
Jiu3yercad c OOpa3soBaHvem TpHosa XIX cr. mu, 88—85°, Koropbli He OblI 
NOuyY¥eH BOCCTaHOBJeHHeM 3:pupa AuoKcuKucanoTE! XVII. Kak caefyer U3 9KC- 
Nl€PHMEHTAJIDHbIX Pe3YJIbTATOB, OKHCMIeHHe HenpesesbHbIX cnupToB XX u XXIII 
mlepyKCyCHOM KMCJIOTOH mpoTreKaeT He CTporo H3OMPaTebHO U NPHBOAUT K MOJy- 
YeHHIO BCeX MpelcKasbiBaeMbIX TeOpHelt H3OMePOB TIMIMAHBIX cnupToB (XXI, 
XXII, XXIV u XXV). Cmecb ranungos XXI cr. ma. 43—43,5°n XXV cr. m1. 
40—41° naaBuTca Mp KOMHAaTHOHM TemMepatype. 

Ilpu KatauTuuecKoM CceeKTHBHOM rupupoBanun Hay Pd-KatamM3saTopoM 
iuc-allerata IV u tTpanc-anerata V nomyu4enbl alleraTb! Wuc-2-MernJ-1-BaH WI- 
WWHKsorekcaHoua (X XVII) u rpanc-2-merua-1-BunumuuksoreKcanoula (XXVIII), 
COOTBETCTBEHHO. 

Tlpu okucenuu uuc-atlerara XXVII mepyKcycHo KucnoTol oOpasyerca 
CMeCb JBYX 9MMMepHBIX MOHOalleTaTOB TpuosoB (XXIX u XXX) cT. OM. 99— 
100° u 57—58°. 

HopmaJIbuble MpOAyKTbI peakWMU OKHCIeEHHA — alleTaTbl TvIMMMAHOrO CIMp- 
ta XX XI — mpuH 9TOM He BbIJeueHEI. 


Cts 
CH(OH)CH,OH 
OAc 


XXVII XXIX-r. na. 99-100° 
‘ XXX =7. nu. 57-58° 


Ilyrem mleouHoro rufpouu3sa alleTaToB X XIX u XXX G6blwIO NOKa3aHO, UTO OHH 
collepxKat o2Hy aueruapnyio rpynny. I]pu stom us MpoAyKToB ruAposusa alle- 
rata XXIX cr. ma. 99-—100° 6bin BEIeeH ONMCaHHbIM BbIIe TPO > GR a nie 
88°. Auerat XXX cr. na. 57—58° Jal Mp OMbIICHHM ONMCAaHHbIM Bbllle TPHON 
XIl cr. ma. 90—90,5°. Moqo6npilt %Ke pesybTaT MouwyyeH M Mp OKUCICHHH 
Tpanc-allerata XXVIII: 


XXVIII XXXIIL Pot 
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B 9Tom culyyae BMeCTO O*KNJlaemoro alleTata PIMUMAHOrO CIMpTa XXXII Bois 
jleena 2KWKad CMeCb MOHOalleTaTOB H30MePHbIX TPHOJIOB XXXIII, npu runs 
pouse KOTOpOM nomyyeHbI Ba TpHona (XIX Hu XXVI) ct. m1. 86—87) 
u 111—112°, coorpercrBeHHo. Tpuom XXVI BbideueH B OOJIbILIEM KOJIMUeCTBe. 

Tloyuenuble pe3yJIbTaTbl CBUeTebCTBYIOT O TOM, YTO OKHCJICHHe alleTaTOR 
TPeTHYHbIX BUHHMJOBbIX CNHPTOB HepyKCyCHOH KHCJOTON, B OTAM4Ne OT OKHCIC- 
HMA COOTBETCTBYIOWUX BHHMJIOBbIX CMMPTOB HM alleTaTOB aAJIJIMJIbHbIX CMHPTOB, 
mporeKaeT MHave H He MpHBOAHT K MOJTYYeHHIO HOPMAVJIbHBIX MPOAYKTOB , OKHC- 
jleHua — alleTaTOB IvIMIMMAHbIX CHMpToB (7). 

KoncbopmalMoHHblit ananus (°), KaK U3BeCTHO, MO3BOAeT CBASATb CTepeo- 
XUMHIO MOJeKYJIbI C ee peakIMOHHO cnoco6HocTbIo. IlpelcraBsAno nosTomy 
WHTepec Ha IIpHMepe SHMepHbIX alleTHJICHOBbIX CIMPTOB II uw II] u3yuurp peak- 
IIo PHApaTalluu TPOMHOH CBA3H, a TaKx*Ke alleTHJIMPOBaHWe TpeTH4YHOrO TuApo- 
KCHJla C eJIbIO YCTAHOBJICHHA 3ABHCHMOCTH CKOPOCTH peaKIMU OT 9KBATOPHaJb- 
HOrO WIM aKkCHaJibHoro pacnoiowkenua 3amectuTemA. Ilpu ruypatauMu UNc-; 
cnupta II B MeTaHOJIbHOM pacTBope B IIpHCyTCTBUH CepHOKHCJIOH PTYTH HM Cep-: 
Hol KUCIOTH! OOpa3yercA MOUTH C KOJIMYeECTBEHHbIM BbIXOJOM UWHC-a-KeTOJI| 
XXXIV cr. ma. 87—88° (°). Tpanc-cnupt II] rugparupyetcs B KHAKMK TpaHc- 
a-KeTol XXXV Cc HeCKOJIbKO OoubINeH CKOPOCTbIO, HO C MeHbIMHM BbIXOJIOM. 


CH, CH; CH 
C=CH COCH, COCH; 
HgSO, fe CH3COCI ie 
THj00u OH ae oe OAc 
XXXIV-1, a. 37-38" XXXVI 
CH, CH, 
C=CH .COCH, 
HgSO, oe 
Ol OAc 


XXXVII 


Bosee pe3koe oTmHune HaGwOfaeTcA B peaKWMH alleTHJIMpOBaHHA PHpo- 
KCHJIbHOM FpyMMb!l ITMMepHOM Mapbl a-KeTOOB XXXIV u XXXV. IIpu 9Tom 
Wuc-a-KeTON XXXIV allerutHpyercaA B MATKHX YCJIOBMAX TyTeM KHMAYeHHA C 
M3ObITKOM XJIOPHCTOFO alleTHIa B 9dUupe. TpaHc-a-KeTom XX XV allernunpyertcA 
TOJbKO Tip JeicTBHM yKCyCHOrO aHruApufsa B NpHCyTCTBHH KOHUeHTPHPoOBaH- 
HOH cepHoi KucoTHI. IIpH stom o6pa3yiorca alleraTh) XXXVI u XXXVII 
MOUTH C KOJIMUeCTBEHHDIMH BbIXOaMH. [lou yueHHbIt pes yJbTAaT CBUAeETeJIbCTBYeT 
O TOM, 4TO B WuCc-a-KeToNe X X XIV TperHuHbI PHApOKCH UMeeT, MO-BHAHMOMY, 
9KBaTOpHaIbHylO KOH(Urypallulo, a B TpaHc-a-KeToe XXXV nocieqHHH 3a- 
HUMaeT aKCHaJlbHOe Moo*eHne (’). Qror BbIBOA HAXOAMTCA B COrmacuH Cc [aH- 
HbIMH, NOJIyYYeHHbIMH HeaBHO IPH H3yueHHH CleKTPOB KOMOMHALMOHHOrO pacce- 
aHua cBeta (8). 

VWuctutyT opranuyeckol XHMHH Tloctynuso 


um. H. Jl. 3enuucKoro 21 XII 1957 
Akaylemuu HaykK CCCP 


LMTHMPOBAHHAS JIMTEPATYPA 
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Jloxnagn Akajemuu nwayx CCCP 
1958. Tom 120, Ne 5 


XHMH fl 


Axanemuk A. H. HECMESHOB, H. ®. JIYWEHKO u P. M. XOMYTOB 


NOJIYGEHHE METAJIJIMVECKHX NPOM3SBOHbIX 
BHHWJIOBOrO CIUPTA 


HanGouee UHTepecHOH OCOGeHHOCTLIO &-MOHOMePKYPHPOBAaHHBIX KapOOHWIb- 
HBIX COCJIHHEHUM ABJIAeTCH UX CHOCOOHOCTh K ABolicTBeHHOMy (mo C u no O) 
pearMpoBaHHio M OOpasoBaHHiO JBYX PAOB NpoHsBoAHHIx. B nepBom cayuae 
oOpasyloTca MPOAyKTb! peaKUMH, COOTBETCTBYIOMIME MIpAMOLi 3aMeHe aTOMa PTYTH, 
BO BTOPOM CJlyyae peakUHA MPOXOMT C NepeHOcOM peaKUMOHHOLO WeHTpa Mose- 
KyJIbl, BCJICACTBHe APKO BbIpaxKenHHoro conpsxeHHuA Hg —C- nu C—O-cpaseit 
(s — x-conpsxKenue) (?~*). 

B nacrosmel cTaTbe MbI COOOuLaeM O HOBOM Ppynne H3yYeCHHBIX HAMM peak 
MOHOMePKYPHPOBaHHBIX KapOOHHJIbHbIX COeCNMHEHHU, TakxKe MpoTeKatollux 
C Me€peHOCOM peaKIIMOHHOrO WeHTpa. OnHcbiBaeMble HHXKe peaKUHH MO3BOAIOT 
OCYILECTBUTb JlerKHH Nepexod oT C-MeTaIMYeCKHX MPOW3BOAHbIX KapOOHHJIbHBIX 
coeqHHeHHH K HX O-MeTaJIJIMYeCKHM NpOH3BOAHBIM WH, B UaCTHOCTH, NO,yYHTb 
€ BbICOKHMH BbIXOJaMH MeTaJIJIMYeCKHe UpOu3BOMHbIe Mpocrelilllero 9HOMa — 
BHHHJIOBOrO CHupTa. 

UacTuyHO 9TH pesyJIbTaTbI Ob HaMH Josox*wenb! B 19551. B Lhopuxe na 
14 MexiyHapolHOM Konrpecce No Teoperuyeckoll HM UpukaqHOoH xuMuH. 

JA NOJLYYeHHA BHHUATOB JIMTHA W HATPHA MBI MPOBeJM OMBITHI MO pacuen- 
JlCHHIO MOHOMePKYPHpOBaHHO"O alleTa/ibAerufla MeTaJIMYeCKUM JIMTHEM HM HaT- 
pHem B OeH3oule HW Toole. OTH NOMbITKM K YCNexy He IpHBesH, TaK Kak Jake 
MPH MHOTOYACOBOM KHMAYeHHN He HaOsIIOJaJlocb pacujenmeHua Hg — C-cBa3u. 

BuHuJlaTbl JMTHA W HATPHA B MHDMBUAYaJIbHOM COCTOAHMH ObIJIM HAM BbIJe- 
eHbI IPH pacienmenun Hg — C-cBa3u pTyTHbIX NPOH3BOAHBIX aJlbNeruyoB u 
KETOHOB PaCTBOPaMH IlLeJOUHbIX MeTaJIJIOB B 2KHAKOM aMMHake: 

Hg (CH,CHO), + Li/NH3 > Li/Hg + 2CH, = CHOLi. 

TlomyyeHHble CoeqHHeHHA MpeAcTaBAWOT COOOH OeclBeTHbIe KPHCTaIMYe- 
ckHe BellecTBa. BHHUIaT JIMTUA PaCTBOPHM B Sd:pupe U OeH3OsIe; BHHHMAT HATpHA 
HH B Supe, HH B OeH3OJIe He PaCTBOPHM. 

CocTaB HM CTpoeHHe NO Y4eHHBIX COCIMHEHHH ObIM OKa3aHbI aHaJl3aMhu , 
THTPOBaHHeM HaBeCKH KUCJOTON, THAPOMH30M Jo alleTabyeruya. V.- K. cnextp 
BHHHaTa JIUTHA Take NOJTBepAH JaHHble O CTPOeHHH 9TOTO coeAqMHeHHA. 
Bu.-K. CiekTpe OTCYTCTByeT Mosloca, XapakTepH3yloulaA KapOOHHJIbHYyIO rpyn- 
my, H uMeercs nosoca mpu 1600 cm7!, xapaktTepusyloulad ABoliHy1o CBA3b. 

B pe3ybTaTe pa3spa6oTKH HaMH IIpOCcTbIX MeTOAOB CHHTe3a MepKypOucalle- 
raiblerufa (°) H Jerkoro pacilenseHHA STOFO COCAMHEHHA LWeJIOUHbIMH MeTAaJI- 
aM B XHAKOM aMMHake CjleJlasiMcb JOCTYNHbIMH He ONMMCaHHbIe Ao ITOTO 
MpocTreHlive MeTaIMYeCKHe SHOJIATHL. 

Yxxe B OHO u3 NepBbIx cTaTel O peakKIMAX MOHOMePKYPHPOBaHHEIX KapOo- 
HHUJIbHbIX COCMMHEHHH (7) Mbl yKa3aIH Ha BePOATHOCTb OOPa3s0BaHHA aJlKOTO- 
MATa BAHHJOBOFO ChupTa Ip peakl\Mu Opomuctoro (eHHsIMarHHA C OPOMMepKyp- 
—alleTaJIberHOM MO ypaBHeHHt0 

BrHgCH,CHO,-+ CsH;MgBr > CsHsHgBrj-+ CH, = CHOMgBr. 


Takxe Cc 0O6pa30BaHHeM SHOJIATOB CBA3AHbI HalllM HeyauyHble MONbITKU OCYy- 
IeCTBUTb peaKUMIO CHMMETPH3alluN a-raJIOreHMepKyPKeTOHOB TaKHMH CHMMET- 
DH3YIOWMMH areHTaMH, Kak HioQMcTbIM KaMH, HOAMCTHIM HAaTPHU, POMAHNCTHIN 
Kaui, THocysbcbaT HaTpHA Hu Ap. (°); BO BCeX STHX CyYaAX BMeCTO CHMMeTpH- 
3a MbI HaGvlloJaH Kpalive serku rugpomus Hg — C-cBasn. 
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B HacTroamee BPeMA MbI CUMTaeM, 4TO pacileleHHe Hg — C-caa3u mp] 
MOMbITKaX CHMMeTPH3aluu PTYTHBIX coe aslberH10B MH KeTOHOB AeHCTBHe! 
pa3JIMUHbIX KOMMIeKcooOpa30BaTeseH MpOXOAHT wepes MpoMerkyTOUHOe o6pa 
30BaHHe SHOUIATA: 

ClHgCH,CHO + 4NaJ > Na,HgJ, -+ NaCl + [CH, = CHONa]. 


TlocueqHuH B BOMHOH cpesle merko ruAposUsyerca, ocBooOoxKaA albery, 
(JIM COOTBeETCTBEHHO KeTOH). B aHaJIOrHUHbIX YCJIOBHAX MpPOHCXOMMT pa3Ppbll 
Hg — C-cpa3u B Stbupax MepKypHpOBaHHBIX KapOOHOBbIX KUMCJOT. ApKO BbIpa 
*KeHHOe B CyyUae PTYTHBIX MPOUSBOAHbIX KaPOOHMJIbHbIX COeAMHeEHHH os — T 
COMNPAXKeHHe NO3BOJIAeT MpoBectu paciuensenne Hg — C-cBA3H B 9THX BelleCTBA: 
jlaxke TaKMMH CJaObIMA KOMMVIeKCOOOpasOBaTeIAMH, KaK XJIOPHCTbIM KasIMl 
Boguple pacTBopbl MepkKypOucalleTasbyerufa Ha XOJIOAy MeAIeHHO, a IID! 
HarpeBaHHu ObICTpO MomHocTbhIO pa3saararorcs 10% pacrBopom g xsopucrTor 


KaJIuA, 


H,O 
Hg (CH,CHO), + KCI + ClHgCH,CHO}+- [CH, = CHOK] —> CHsCHO + KOH. 


O6pasyroulecsd Np Tako pacnajle pryTHOOpraHMuecKasd COb HW KApOOHMIE 
Hoe CoeqHHeHHe B YCJIOBUAX WeJOUHOCTH CpelbI aloT aMopdpHbie, HH B YeM Hi 
pacTBOPHMble OCaKH, Kak 9TO paHee OblwIo HaliqeHo Pelinompyzcom (*), Hedon 
(°) mw ap. 

JA BEIAeIeCHHA MeTaJIMYeCKHX TIpOH3BOLHbIX BHHHJOBOrO CiupTa OOMeH 
HOH peakUweli YTaoreHuyla MeTalia c YrasloreHMepKypalleTaberufoM ME 
HCKJIOUWIH BOJHYIO cpely MH MpoBesIH peakIMI0 MexKYy Oe3BOAHbIM XJIOPHBIN 
*Kele30M HM XJOpMepKypalleTasbkeruqOM B CyXOM alleTOHe. 

CocTaB HM cTpoeHHe NowyyueHHOrTO HaMM TIpH 9TOM OKCHXJOpHya BUHHMATE 
»Keslesa CH,-CHOFe(OH)CI! 6pm foka3aHbI aHamu3aMH WM O30HHpoBaHieoM * 

TlonbitTkv ajIKMIMpoBaHHA UW alMIMpoBaHHA BUHUATOB JIMNTHA HW HaTpHs 
B pa3JIHUHbIX YCJIOBHAX C MOMOMIbIO OpomucTOrO OyTHa, TaJIOMAHbIX aJJIHJIOB 
JMMeTusICyIbdata, XJIOpHcToro GeH30uJa Hp. K ycnexy He MpHuBeJI BCEACTBY 
JlePKO HaCTyMarolllero CHJIbHOTO OCMOJI€EHHA peakKIMOHHOM CMecH. OTH HeEyaue 
OUCBHAHO, CBA3AHbI C JeHCTBHEM BHHUMAaTOB IeIOUHbIX MeTAJJIOB Ha OK ae 
MbI€e MpOMyKTbl peakWMH — aJlbleruet: 


CH, = CHONa + RX > RCH2CHO + NaxX. 


TanoufHyt!0 COJIb yaeTCA BbIJeIHTb C BHIXOMaMH, OIM3KUMM K KOJIMUeCTBEH 
HBIM. 

MoxuHO TpefnouaraTb, uTO JeTasIbHoe UCCMeqOBaHHe MeTaJIMYeCKUX TIpe 
M3BOMHbIX MpOcTelilelH SHOJIbHOH CHCTeMbI, KOoTOpOe OyeT HAMM MpOouKeHG 
Wact BaxKHbIit MaTepHall JIA [allbHeMIWero U3yYeHHA MpoOOJIeMbI COMps»KeHH: 
CBA3e€H H MepeHoca ;peaKUMOHHOFO WeHTpa MOVJIeKYJIbI. 


OKCNePHMEeHTATbHAA 4acTb 


PeakKUuNA XTOPMePpKypameTadberufgac xnopHH 
wkenesom. K 14 r (0,05 mona) BricymeHHoro Haq POs u TiaTembHO 2 
Me€JIbYeHHOLO XJIOpMepKypalleTaibzerufa npusmuTo 20 Mi cyxoro amerona u Mp) 
nepeMelwMBaHuN MpHOaBaeH pactBop 2,8 r (0,017 Moms) GesBoqHoro xs0p 
Horo 2%Kele3a B 40 MI alleroHa. K mpouibrTpoBaHHoMy pacTBopy obaBseH 
200 Ma a6c. supa. BoinaBliuit opamxKeBbili OcaqOK OTJeIeH, TPH bI MPOMBI 
S(PUpOM HM [Bax bl NepeocarkyeH aOc. stupoM us alleTOHOBoro pacrsBopa. Io 
JIYYeHHOE BELMeCTBO NO aHaJIH3y COOTBETCTBYeT OKCHXJOPULY BHHMJaTa Kees 
cocraBa CH2 = CHOFe (OH) Cl. Brixoy 2,5 r (83% or Teopuu). BemecrBo mp: 
HarpeBaHHH Pa3JaraeTca, BOZO erko ruApouMsyerca Cc OOpas0BaHHem allel 
aJIberua, pacCTBOPHMO B alleTOHe, MUPHAMHE. 


* 
Ogu aToM xJ0pa, M0-BHAUMOMy, TuApouM3yeTcA 3a CueT BOMB, BEIeMmOUelica pu Ya 
CTHYHOM KOHJeHCaLMH alleTOHa MOA BMAHHeM GOe3BOAHOFO XMOpHOro xKeNE3A. 
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Haureno: 067" (C Si,60" 15,40). H 2,74'-2.65: Pe.35,7: 36,6 
CH2= CHOFe(OH)CI.  Baruucneno %: C 15,80; I 2,64: Fe 36,6 


O3Z0HHpOBaHHe OKCHXMTOPHAaA BHHUNATA KeNesza. 
OSOHUpOBaHHiO NMosBeprasacb B3Becb CHz = CHOFe(OH) Cl (us 14 r xaop- 
MepKypaleTasbfernfa u 2,8 r GesBoquoro FeCls) B 40 ma cyxoro xmopocbopma. 
Ilocnme mpomycKkaHua 2% oO30Ha B TeyeHHe 14 4ac. co cKOpocrbio 4 JI/Yac Bech 
ocaqoOK BHHHJaTa %Xele3a PacTBOPHJICA, H pacTBOp mpHuoOpen oOpaHxKeByto 
OKpacky. XJIOpO*POpMeHHDIM PacTBOP BbIMT B50 Mi BOB, MOAKUCMeHHOH H2SO4 
M cofepxameh 0,5 r FeSO,. Ilocme nomwHoro o6eciiBeyHBaHHA XxJOpoPopMeH- 
HOrO pacTBopa BOAHAaA BBITHKKAa pasqesena Ha ABe uacTu. K ofHOM yacTH npH- 
JIMT HACbILLLeCHHbIM BOAHBIN pacTBop 1,5r quMeoHa. Uepes 2 vaca oTgemeHo 0,41 
JUMeOHOBOrO MpOusBOLHOrO topMaTbAeruga c T. mu. 189° (WBaxKAbI H3 cnupTa). 
JlutT. JaHubre (°) T. mu. 189°. Bropas vacTb BOAHOrO pacTBOpa HeliTpamH30BaHa 
coqoH HM BbINapeHa JOcyXa; HarpeBaHHeM CyxXoro OcTAaTKa C BOJHOCIMMPTOBbIM 
PpacTBOpoM OpomucToro n-XxJopdeHallwa moyen n-xXNOppeHalMJIOBLI Iup 
MyPaBbHHOM KHCOTHI, T. MW. 127—127,5°. JIutT. qauupie (1°) 7. ma. 128°. 

IlonyweHue BHHHYMaATAa HaTpHUA. K pacrBopy 3 r HaTpua 
B 120 Mia X%XH_KOrO aMMMaka MPH SHEPrH4YHOM TepeMeLIMBaHHH HeOOJIbIIAMU 
TOpUHAMUM MpHOaBeH MepkypOucalleTalbyeruy, TOUHO JO HCUeSHOBeHHA CcuHel 
OKpacKH pacTBopa, Ha 4TO Tpe6yeTca OKOO 13,7 F pryTHOrO CoeqMHeHHA (MaxKe 
HeOOJIbIIOH H30bITOK MepkKypOncalleTalbyerufa BbISbIBAeT OCMOJIEHHe peak- 
IMOHHOW cmMecu). Bo Bcex omepallWAX HeOOXOAMMa TILaTeIbHad 3allluTa peaK- 
I[MOHHOM CMeCH OT Bar HW YPJIeKHCJIOTHI BO3ZyxXa. PeaKIMOHHY!O CMeCb ILeCHTPH- 
(byrupytiot, CJIMBAalOT pacTBOpP C aMaJIbraMbl H (MJIBTPyIOT yepes MeJIKONOpHCTHI 
CTCKIAHHEI cbuibTp. Ilocme ucnapeHua aMMuaka OeubIli KpucTamMuecKHH 
OcTaTOK CylaT H€CKOJIbKO ¥acoB B BakyyMe. Bprxoy BuHMJaTa HaTpus 5 r (80% 
OT TeOPHH). 

Hafineno %: C 35,69; 35,20; H 4,76; 4,71; Na 35,6 
CH2= CHONa. Boatuucneno %: C 39,39; H 4,58; Na 34,8 


ITlonyueHuve BHHHUAaTA AUTUA. B ycNOBMAX, aHaOrMUHbIx 
ONMCaHHBIM Bbile, u3 14,3 r MepKypOncallerambgzeruga u | r antua BO120 Ma 
*%KUIKOPO aMMHaka Momyueno 3,8 r (78% OT TeOpHH) BHHHJaTa JIMTUA B Bue Oe- 
wloro Kpucrasimuueckoro BelllecTBa. BYHMaT JIHTHA PaCTBOPHM B OeHsO/Ie 


acpupe. 


Hatigeno %: C 47,68; 47,70; H 6,67; 6,67 
CH.= CHOLi. Buruucneno %: C 48,03; lal 05 


Tuhpoau3 BHHUNaATAa AUTH A. K 300 ma HacbmumleHHoro BOJHOTO 
pacTBopa umeyoua JoOapseno 10 ma 1 N pacrBopa cepHOH KUCJIOTHI M 3aTeM 
0,3 BuHHatTa muTua. Uepes HecKoJbKo Hel oTAeten 1 Tr (60% or TeopuH) 
KpHcTaJI0B JMMeZOHOBOrO MpousBOAHOrO T. IJ. 136°. I]po6a cmemianHoro 
WaBJICHHA C JUMeOHOBLIM MpOH3BOAHbIM alleTaJIberuya flelpeccHu TemMmepa- 
TYpbI Wlaplenua He Jana. Jlur. Nannpre (°) T. m1. 138°. 


MocKkoBcKHi TocyapCTBeHHEIH YHMBepCuTerT Iocrynnsio0 
um. M. B. JlomonocoBa TAIL 1908 
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XHMH } 
O. A. PEYTOB, Il. KHOJIJIb u Y AH-LEM 


O CTEPEOXHMHK PEAKUMM H30TONHOrO OBMEHA 
PTYTHOOPFAHHYECKHX COJIEH C METAJIWJIMYECKOU 
WH PAJIOHAHOHW PTYTbIO, MEGEHHbIMH Hg *°? 


(IIpedcmasaeno axademuxom A. H. Hecmeanoeoim 26 II 1958) 


B xofle H3yueHHA MeXaHH3Ma H38OTONHOLO OOMeHAa PTYTHOOPraHHyecKUXx Coe 
quuenuli c MeTaluiMuecKoH Hu rasouquol ptyTbio (1~*) y Hac BO3HHKJIa HeOO 
XOJMMOCTb BbIACHEHHA CTeEPeEOXHMHU CJIeEAYIOWMX peakIlHH: 


iv 


RiRsRsC — HeX + He Z. RiRRsC— HeX + Hg ( 
( 


RiRaRyC — HX + HEX:  RiRoRsC— HgX + HgX. 2 
Peaxuua (1) mpemcrapaseT co6ol mpollecc romowuTHYeCKOrO, a peakluA (2) — 
3Ne€KTPOMHJIbHOTO 3aMeLCHHA Y HaCbILIeEHHOrO aTOMa yTrvlepoya. 

B HwacTosuel CTaTbe OMMCHIBaIOTCA PeSYJIbTaTbl HSYYCHHA CTePeOXHMHH pe 
akuuu (1) Ha mpHmepe JMacTepeoMepHbIX /-MeHTHJIOBbIX SPHPOB a-OpoMMepkyPp 
(beHUIYKCYCHOM KHCJIOTHI H peaKUHH (2) — Ha NpHMepe WHCc- HW TpaHCc-H30Mepc! 
2-MeTOKCHIMKJIOreKCHJIMepKypxXJiIopHla. 

OG6a juacTtepeomepa /-meHTHJIOBOrTO 9dupa a-GpoMMepkypPeHUyKCycHo! 
KucnoTH ((I) ¢ [a]$—86°+ 2 u (II) c [a]#§ — 49°+ 2) nerxo pearupyro 
C MeIKOPa3ApoOJICHHOH MeTaJJIMYeCKOH PTYTbIO Ha XOJIOLy B Cpeye aOcquoTHOr 
6en30a. B o60HX cyuatX KOHCTaTHPOBaHO MOIHOe COXpaHeHHe CTepeoxHMHu 
yeCKOH KOH@Hrypalluu y a-yrlepOAHOrO aToMa: YIJbI BpallleHua MacTepeomepo! 
HO peakllHu UW Hocse yCTaHOBJICHHA H3OTOMHOFO PaBHOBeCHA OKa3aJHCb UJECHTHY 
HbIMH. 


GH, = CH —COOC), Hy, fila CH er = COOc Hat He 


Heke HBr 
(1) [a]; — 86° + 2 (ayes a9 
x 
CsH; == CH —— COO0C; Hi» + Hg paca) CeHs — CH = COOC,)Hi5 + Hg 


| | 
HeBr ! 


= HeBr 
(II) [of — 52° +2 [a}#8 — 49,6° +2 


CoxpaHeHwe CTepeoXHMMyeCKOH KOHDUrypallun HacbILeHHOrO yrulepowHor 
aToMa Ip peakIHAX HSOTOMHOFO oOMeHa pTYTHOOpraHnyecKHXx covleli c payHo 
AKTHBHOK MeTaJJIMYeCKOH PTYTbIO ABAeTCH JIMLIHHM CBUJeTebCTBOM B TOJIb3) 
TOrO, UTO STH TOMOJIMTHYeCKHe PpeaKUM HE ABJIAIOTCA CBOOOMHOPaMKaJIbHbIMU 
Tak Kak B Cylyuae MpOMexyTOYHOrTO OOpas0BaHHa CBOGOHDIX padqukauol 
R,R,R3C- crepeoxuMHyecKHM pe3yJIbTaTOM 9THX peakluli Oba Obl pallemusa 
ua. 
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MosnekyJibl pTYTHOOpraHMyecKHX COeAMHeHHH, M0-BHMMOMYy, HenocpescT- 
CHHO pearHpyloT C MOJIeKyslaMH pTyTH *: 


Ry x“ Rie ets Riv * 
R,=—C—Hg—X + Hg == R.—C., SS 1 Oe ae Toke 
ea. = Mae ea 2, y 

R3 R3° "Hy R3 


Jia BbIACHeEHHA CTeEPCOXHMHH peaKUMH H380TOMHOFO OOMeHA C rasOv {HON 
TYTbIO JMacTepeoMepHble /-MeHTHJIOBbIe J(pHUpbI a-OpomMMepkKypceHHsyKcycuont 
HCJIOTHI OKA3AJIHCb HEMPHTOAHbIMH, TaK Kak OPOMHAA PTYTb BbISbIBaeT OBICTPy10 
pallemu3allnio» O6oNX AHacTepeomepos (y a-yruiepoHOro aToma) Jaxke B TaKUXx 
[ATKUX YCJIOBHAX, KOFa H3OTOMHBIN OOMeH BOBCe He Her. 

B cBa3H C STHM, B KauecTBe OOBEKTOB WIA H3YYCHHA peakWMH Cc ramonqHoK 
TYTbIO ObLIM H30PaHb!l WHC- HW TpaHC-2-MeTOKCHIMKJIOreKCHIMepKyPpXJOpH Ap. 
OUKH MiaBenua Wuc- (114°) u TpaHc-u30mepa (115°) oveHb Maso oTAMYaIOTCA 
(pyl OT Apyra, O1Hako CMelaHHad TOUKAa WiaBseHHA (~85°) Wc- H TpaHc-H30- 
fepa laeT OosIblilyo Jempeccuio. SOTO OGCTOATeMbCTBO 3HAYHTEIbHO OOseruaeT 
[ICHTHUKAUHIO OOOHX H30MePOB. 

Peak H30TOMHOTO OOMeHAa MPOBOMacb B MOKCAaHE, alleTOHe H H300yTHVJIO- 
oM cuupte. M30TonHplit OOMeH MpoTeKaeT C 3aMeETHOM CKOPOCTbIO TOMbKO IPH 
emnepatypax 120°—135°**. 

Bo Bcex Culyd¥aaX KOHCTATHPOBaHO CTporoe COXpaHeHHe UCXOAHOM CTepeoXHMH- 
leCKOH KOH(UrypallHu BeLLeCTB: 


*« 
+ HgCl = + HgCly 
| : 
CH,O gC! CH, HigCl 
| lx 
HgCl HgCl 


Takum oOpa30m, paccMaTpMBaeMax peaKILHA M3OTOMHOFO OOMEHA, ABJIAIO- 
HaACA MpolleccoM IIe€KTPO*UIbHOTO 3aMelCHHA y HAaCbIIMeHHOrO aTOMa yIvJe- 
ola, MpoTeKaeT c coxpaHeHuem KOHdurypalun. CieqyeT OTMeTHTb, YTO STOT 
Ke pe3yIbTaT KOHCTATMPOBaH M JIA BCeX JIPYTUX W3YYeHHBIX peaKIMH SNeK- 
‘pocpHJIbHOrO 3aMelILeHHA Y HaCbILN[eHHOTO aTOMa yTvlepofla, 34 HCKJIIOUeHHeM 
IyuaeB, O KOTOPHIX coobmu Kpam (°). 


IKCUeCPHMeEHTAIbHAA YacTh 


BsauModelictBue AuacTepeomep a (I)({a]$—86°) l-Me H- 
“HAOBOTO 9Pupa a-OpoMMepkKypdeuHusuyKcycHoH 
PacnOTH C MeTadauvueckon prytbw,MeveHHOoH Hg”. 
PactBop 0,50 r (9-10°* mom.) QHacTrepeomepa J/-MeHTMMoBoro supa a-6poM- 
MepKyp(eHHJIyKCyCHOH KUCJIOTHI C [a]#8—86° u 7. mr. 153° B 60 Ma a6c. OeH- 


soma (KOHMeHTpalua 0,015 mon/n) u 20 r MeTasmuecKOH pTyTH (111-Kpar- 
ipl T-9KBUBaJICHTHBIM H3O0bITOK), MeyenHoi Hg’, sHepru4uHo MepeMelMBaloT 
memainka Butta ua 2500 + 200 06/muH) Ha xoslony B TeyeHue 15 yac. Ilo 
)KOHYAHHH peakIHH MeTasmHyeCKYIO PTYTb OTH bTPOBbIBAICT. Was 
\CBOOOXKACHUA PAaCTBOPA BELLeCTBA OT KOJIJOMAHOM PTYTH eo MpomycKaloT Yepes 


x poMaTorpaduyecK yO KOJIOHKY C OKUCbIO aiomMuHusa.I locme sToro pacTBop UCIia- 
* ArbT€pHATHBHbII! MexXaHH3M 
% * ‘ ; * Le) 
RiR2RsC — HeX + Hg & RiR2RsC — Hg — Hg — X @ RiR2RsC — Hg — X + Hg 


IpeMCTaBIAeTCH HAM M€H€e BepOSTHBIM. 
** B oTHx yCOBHAX HapAlly C OOMeCHOM B 3aMCTHBIX KOMHUCCTBAX MpOHCXOMMT pa3zsOmKeHHe 


ICXOJHbiX BeCIeCTB C OOpas0BaHHeM KaJIOMEJIH. 
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pA1OT Ha XOJOLY Nok crpyel cyxoro Bo3kyxa. Cyxol ocraToK, Becamul 0,46 r 
PpacTBOPAIOT pH HarpeBaHHH B MHHUMAJIbHOM KOJIMYeCTBE YeTbIPEXXJIOPHCTON 
yrulepofla, B pacCTBOP 1OGaBIAIOT HECKOJIKO KalleJIb MeTHJIOBOFO CMMPTa H OXa7K 
nator 10 —10°. IIpu norupanun crenok cocyda CTeKJAHHOH NasOUKOH BeLLeCTB 
3aKpuctammusoBbiBaetca. Bec 0,35 r (70% or reopun). T. mu. 153—154°; [a }18 
= 05,742 2 (C = 0,854) 1 = 19; a = -090 20,02) = 
Vismepenve pavoakTHBHOCTH MpeflapaTa NoKasbiBaeT, 4YTO OOMeH Mpouled 
ya 100%, T. €. AKTHBHOCTh Npenapata paBHa PpaBHOBeCHOM aKTHBHOCTH. 
lapanmenbubie OnbITEI 10 B3aNMOeHCTBUIO WHacrepeomepa (I) c palHoaKTHB- 
HOH MeTaWJIMYeCKOH PTYTbIO JaloT XOPOWO COBMaarwoulne Pe3yJIbTAaTHI. 
BsanumMowefictTBue muactepeomepa (Il) ([a}#$—52*) 


lIMeHTHMMAOBOTO 9Hupa 4OpomMMepKypPewusyKeye 
HOH KHUCAOTH C MeTaIMHUeCKOH PTYTbW, MCYCHHOR 
Hg? Pacrsop 0,35 r (6,3-107* mom) Quactepeomepa /-meHTHsOBoro 9adupa 
a-OpoMMepKypibeHusyKCyCHOH KHCJOTH C [a]}!8 —52° u 7. nu. 144—146° B 42 man 


aoc. 6eH30ua (koHMeHTpaltusa 0,015 mow/n) u 20 r MeranaMuecKol pryTH (159- 
KpaTHbIii T-9KBUBaJIeHTHbI H3ObITOK), MeueHHoH Hg” *, sHeprM4uHo MepeMmellin- 
BaloT Ha xovloly B TeyeHHe 15 uac. PryTb OT@UAbTPOBbIBaIOT, (PUJIbTpaT Mpory- 
CKaIOT uepe3 KOJIOHKY C OKHCHbIO aJIIOMHHHA, NOCe YerO PaCTBOPHTeIb UCNAapAOT 
Ha xoulogy. Cyxoli ocTaTok BecuT 0,32 r. [locme nepekpucTaJIM3alMu M3 YeTHI- 
pexxJopucToro yruepoa, MpOBeeCHHOH Kak B TIPE yUeM ONbITe, BEC BeLLeCTBA 
0,24 r (68% or Teopuu). T. ma. 145—146°; [a]8 — 49,6° 4 2° (C = 0,584; 
[= 1,9; a = —0,55°-+ 0,02°). Usmepenue paquoakTHBHocTM Mpemapata noKa- 
3bIBaeT, UTO OOMeH poten Ha 100%. 

B3saumMofeHcTBHe TPAaHC-2MeETOKCHUHKNIOTeKCH SE 
MepKypxXa@opuga c cynemoH, MeveHHoH Hg. Pactsop, 
Colep Kalu SKBUMOJICK YJIAPHble KOJIMYECTBA TPaHc-2-MeTOKCHIMKJIOPeKCHJIMep- 
KypXJIopHla HM cysembl, MeveHHot Hg?°?, piiepxuBaloT B TeYeHHe OMpeleser 
HOrO BpeMeHH IPH NOCTOAHHOH TeMMepaType B 3anaAHHOH aMMysle WIM B pC 
6upkKe, CHaOxKeHHOH OOPAaTHBIM XOJIOAHJIbHUKOM. Ilo okOHYaHHU peaKUUMH PacTBO- 
PHTeb UCMapAIOT Ha XOJIONY, a3 OCaKa H3BIeKAIOT TpaHC-2-MeTOKCHIMKIO- 
TeKCHJIMeEPKYPXJIOPU XOJIOMHBIM YETHIPEXXJIOPHCTHIM yruepogom. Ilepey u3smepe 
HHeM paflMOaKTHBHOCTH H OMpeeseHHeM TeMMepaTypbl MJlaBJICHHA BeLLeCTBO JIBa- 
2Kbl KPHCTAI3yIOT H3 MeTHJOBOrO cnupTa. Pe3yibTaTbI MpOBeJeHHBIX HaM¥. 
ONMBbITOB CBeseHbI B TaOu. |. 

Ta6auna 11 


4 


Mouapuan AON B aS 
No KORMeHTPalHA | oy PacreooeT ere B Dee KTHBHOCTb Papnopecuaa Tpouent 
ee ee ee eee 
il 0,05 23 AueTou 29 5) 1140 0) 
zZ 0,05 50 ' 6 95 2520 4 
3 OF 98 5 0,5 30 486 6 
4 0,1 98 5 47,0 32 486 7 
9) 0,1 98 ; BO 6 486 { 
6 0,4 135 : 0,5 77 1400 6 
il (One 135 ; f.3 178 1400 | 13 
8 Opal 135 % 3,0 284 1400 20 
g) 0,4 120 JiuokcaHu oo 1250 1900 66 
10 0,4 130 | ; 3,0 1095 4900 58 


1 Onpitpr NeoNe 3—10 mpopoqnaucb B 3anadHHbIX amnywax. 


OmpefejseHue TOUeK TM1aBJICHHA BbIAeeHHOTO Mocle peakWHH 2-mMeroKcH. 
IMKJIOreKCHJIMePpKYPXJOpHa HW ero cMeceH C 3aBeJOMbIMH TpaHc- H IHC-H30 
MepaMH J{aJIO BO BCeX OMbITaX CJIeAyIOUHe OMHAKOBHIC Pe3yJIbTaTbI: BeLLeECTBO 


* CielHaJbHbIMH OMbITaMH MOKA3aHO, YTO 3aBeLOMAaA CMCCb AMAaCTepeoMepos, COCTOSMAA Hi 
70% (1) u 30% (II), He MoxeT 6nITb pasyesena ¢ BEIAeeHHeM YuCTOrO (1) B pe3sybTaTe IpHMe 
HACMOH HAMM B OMpITe OOpaooTKH. 
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sbIeMeHHOe NOce peakUHH, TMIaBHOCb mpH 113°, 7. e. Tak »Ke, KaK HM JO peak- 
JM; CMelaHHad mpoOa BelllecTBa C IWMC-H30MepOM IVlaBHslach mpu 84—86°; 
MeWaHHaA mpoOa C 3aBeJOMbIM TPaHC-H30MepOM IaBusiacb mpH 112—113°. 

B3sauMoOfeHcTBHe MWUC-2-METOKCHUHK AOTC KCH JME p- 
c<ypxmo0puma cecyrnemMmok,mMeueHHOoHK Hg’, Peaxnuto u30rTon- 
JOro OOMeHa HM BbIeJIeHHe BeleCTBa MPOBOAAT TaK %Ke, Kak M B cyyae TpaHc- 
Az0Mepa. Pe3yJIbTaTbl OMbITOB CBEeHbI B TAG. 2. 


TaOauma 2 
Mossapuasx tne B ; 

fe eran yo mae wen PacTBOpuTeJib aeueaat an ea eae 
OUbITAa BeleCTB °C uac. uMn|[Mun-mr Hg|umn/mun-mr Hg| OOMeHa 

(| 0,04 80 Us06ytTuso- 4 18 2360 ‘l 

BbIH CHMpT 

2 0,05 80 To xe 8 24 486 5) 

3 0,05 80 simak 16 28 486 6 

4 0,4 420 |J\noKxcan 9,5 147 1900 8 

Hy) 0,4 130 ; 10 1205 1900 63 


OmpejfeseHve TOUeK MvIaBJIeEHHA BbIAeJIeHHOrO TMOcIe peakWMu 2-MeTOKCHUMK- 
JIOTeEKCHJIMEPKYPXJOpHa H ero cMeceli C 3aBeEJOMBIMH IWHC- HW TpaHc-H30MepaMu 
JlasiO BO BCeX OMbITAaX CuIeLyIOulNe HACHTHYHHIe Pe3yJIbTAaTbI: BeILECTBO, BbIAeJIeH- 
HOe U3 peaKIMOHHOH cmech, maBHocb mpu 112°; cMetiaHHas” mpoba C 3aBeOMbIM 
IIMc-H30MepoM TaBHsacb upH 112—113°; cmemlaHHad mpoOa c 3aBeXOMbIM 
TpaHc-H30MepoM IslaBuslacb mpH 84—85°. 


MocKkoBCKHH TocyJapCTBeHHEIH YHHBepCHTeT Tlocrynusio 
um. M. B. JlomoHocoBa 26 II 1958 
IUTMPOBAHHAA JIATEPATYPA 
OnpAy Pe yronsl: Mi,.O-cranay x, JAH, 117, 5 (1957). 7.0. A. Pey- 


Tos, Y A u-ne dt, JAH, 117, Ne 6 (1957). *O. A. Peytos, Il. M. Ocranuyk, 
YAuueuh, T. A. Cmonuna, Il. Kuoaas, Tp. Bcecow3n. HaydHo-TexH. Konep. 10 
TIpHMeHeHHIO pasMOaKTHBHBIX HM CTAaOHJIbHBIX H3OTOMOB HM M3/IYYeHH B HapOMHOM XO3AHCTBE 
u HayKe, May. AH CCCP, 1958. 40. A. Peytos, T. A. CMonuna, Y A wwe it, 
iO. H. By 608, Doxa. Berm. wKom, Ne 2 (1958). °© D. Cram, Congress Hand- 
book 14 International Congress of Pure and Applied Chemistry, Ztrich, 5955, 9. 3d. 
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Jloxnxaynn Akagemuu nayk CCCP | 
1958. Tom 120, Ne 5 | 


XHMHA 


Akxagemux A. B. TOMUMEB, MW. A. MYCAEB, 3. X. ACKAKOBA, 
A. H. KACJIMHCKHH u I. J. PAJIbMEPH 


HEMPEEJIbHbBIE Yr JIEBOJOPOAbIl BEHSHHA TEPMUYECK OFO 
KPEKHHTA 


B mpeabiqyuux HauIMx UCCJIeqOBaHHAX COOOUlaIOCb O XHMHYECKOM COCTaBe 
¢dpakunn fo 60° 6eH3HHa TepMuMYeCKOrO KpPeKUHTa, MowyueHHoro u3 Il posHeH- 
cKOH nNapadunHucton Hepru (1), u Oo paspa6orKe xpomatTorpaduyeckoro MeToya 
pa3sevyIeHHA CMeCeH, COCTOALLMX H3 Had:pTeHO-MapaPHHOBbIX, OJIE—HHOBbIX H apo- 
MAaTHYeCCKHX yrvieBoqopoos (7). C MOMOMLbIO MpeORKeHHOTO MeTOAa HaMH ObI- 
JO MpoBeseHo pa3syesweHve d@pakunH 60—150° Toro xe OeH3HHa Ha HadTeHoO- 
mapaHHOBble, OJIePHHOBbIe MH apOMaTHYeCKHe FpynMbl yrseBosqoponos. O co- 
cTaBe apOMaTHYeCKOH HW reKCaMeTHJICHOBOH YacTH OeH3HHA, BbIJeJIeEHHOM U3 Ppak- 
uuu 60—150°, take coo6ulamocb paHee (*). 

B HacTOALLeM COOOLICHHH MPHBOAATCA aHHble M0 yrueBOAOpoOAHOMy cocTaBy 
OJleUHOBOH YacTH *pakuHH. OulepuHoBaa cbpakuuA Ha KONOHKe 45 7.7. Oba 
Bee Ha 10 y3kux :bpakuHi, XapaKTepMCTHKH KOTOPHIX MPHBORATCA B 
‘Ta6. 1. 


TacOnnie ie 


Buixonx m@pakuult (%) 59 
NoNo | Temnepatypa Buixoy : g 
paxk- or6opa pakunit | na dpax- em oe Ha nn vires Wu. | Mz. | #e 
nuit (°C]760) (r) ILHIO 3uHa 6eH3HH Sz c 
Owed HHOB 60—150° mo 150° Se 
| | a5 
1 60—66 15,07 6,97 2,67 2,44 |1,3939)0,6902) 295,9! 82,9]|92 

Dae cb 80) || 20,998) sor04 3,72 | 3,40 |1,41000,7196] 305.0] 84/4 re 
3 80—90 9,39 4,34 1,66 dO2m A098 ORT 225 (27 2ne ons 24°9 
4 90—98 32,78 15,16 BY ptsitl Dole leis OF M2322 TO) 96 , 4 95.7 
5 98 —1110 18,66 8,63 By a0) 3,02 |1,4387]/0, 7868} 305 ,0 94,9 84 
6 110—120 NG), oul 7,63 2,92 2,67 |1,4249/0, 7538] 261 ,0 107 ,4 25°2 
a 120—123 Tf stostl 8, 24 Bis) 2,88 |1,4230)/0, 7462) 283,5 109,41 28'9 
8 1231137 27,60 LEG 4,89 4,47 |1,4370|0, 7803} 285 ,0 des 99.5 
9 137—144 Wave 8,10 3,40 2,84 |1,4347|0,7751| 270,2 122,4 29.8 
10 144—150 23,84 Le On ADD, 3,86 |1,4360/0, 7786] 245,0 | 122.5 31.4 
Ocratox 

150 16,1 UES 2,85 Pail a i — — — 

BCerome en 2 lom2 an OOO 38, 29 35,02 — — — | -— — 


8 Cee @paxuna NNe 1, 2—Cg, NeNe 3, 4, 5—C,, NN, 7, 8—Cg, Nohe 9, 
ce 


SGHaYeHHA MOJEKYJAPHBIX BecoB (Ta6.1. 1) nokasau, uTo (paxunn pasye- 
IMIHCb Ha 4 rpynmbl MO KOHYeCTBY aTOMOB yrulepoa B MovleKyJIe. 
056 


5-A (pakunA, cya no ee XapaKTePHCTHKaM, MO0-BHAMMOMY, COCTOUT B OCc- 
HOBHOM H3 WMKIOONepHHOB. JleTaIM3HpOBaHHbIli rpynmosBolt cocrTaB (paki 
MCCICHOBAaICA KOMOMHALIMeH MeTOLOB CepHOKHCOTHOLO, rHApo- wu Jeruypore- 
HH3alMOHHOrO KaTaJIW3a HW aHHJINHOBOPO, 

Kak BuHO 43 Ta6n. 2, cowepxaHHe WHKJIONCHTeHOBHIX YIrJIeBOLOPOROB 
SHAMMTCIbHO IpeBalupyer Ha WHKOreKCeHOBbIMA BO BCex (bpakIHAx 
(ppakuun NeNo 1, 2,4, 7 npakruyecku He COJepKaT WHKJIOTEKCeCHOBHIX YIJIeBO- 
JOPOOB). 

I[ukeHbI no bpakunAm pacnpexersuch HepaBHOMepHO. Tak, BO (ppakIHAx 
NoNe 8 u 10 coyepxanne 1uKmeHOB NpeBbillaeT COMepxKaHHve aJIKeHOB, MpOLeHT 
HMKJICHOB B STHX pakILHAX COOTBeETCTBeEHHO paBeH 69 u 55. OcobenHO Gorata 
WuKeHaMH 5 dpakius, rye coxep»xKanne ux paBHo 90%. 


Ta6muna 2 
CofepxxaHue Ha dpaKkunio (Bec. %) 
NoNo Tipezespr 
aK- 
ae eC) ede ee a aJIKeHOB 
1 60—66 0 29 80 
Zr 66—80 4 38 58 
oe 80—90 20 0 79 
4 90—98 3 29 68 
5 98—110 29 61 10 
6 140—120 42 30 58 
7 120—123 0 35 65 
8 123—137 28 441 31 
) 137—144 13 32 5) 
10 144—150 18 37 45 


Cymma } 60—150° 13,2 | 32,3 | 94,9 


* CofepxKaHve WHKJONCHTeCHOB HM IMKOreKce- 
HOB dpakuun Ne 3 nowyyeHoO ONTHYeCKHM MeTOJOM. 


Myyupnyalbubl yrvieBoOpOqHbId cocTaB (bpakiHii ucceqoBasIcA MeTO- 
(OM CNeKTPpOB KOMOHHalMOHHOrO paccesHua cBeTa. MeroguKa u o6opyqoBaHue 
IDMMCHAJIHCb Te Ke, TO H MPM oNpesemeHuu cocTaBa dpakwHH Fo 60° uccue- 
(yemoro Hamu GOeH3HHa (?). 

Jia OoubuIeH MOJHOTEI pacuIMppoBKu dpakuwH UcciesOBaIucb Kak 
M€KTPbI HCXOJHbIX OJIePUHOBLIX (PpakUHU, TaK UW CHeKTPbI UX Nocse ruAPpUpoBa- 
[Ha, AHaUMHaA c Ppakuuu Ne 7 u nocne ZerugpupoBpanua. IIpu pacwudposKe 
ICHOJIb30BaH aTJacC CMeKTpOB KOMOMHalMOHHOrO paccesHua (*) MH Apyrue 
MTepaty pHble JaHuple (° 14).C MOMOULbIO BbILNey MOMAHYTOFO MeTOJa HAM yal0cb 
ACIUIMPOBaTb HHAUBUAYAaNIbHbIM YrIeBOROPOAHbIM COcTaB MepBbIX NATH pak- 
ui (zo 110°). B Bpicmmmx dpaxuuax (110—150°) onpegzeneno muuIb Moseky- 
SapHoe cTpoeHHe oOvle*pHHOB 6e€3 YykKa3aHHA MOJIOXKeCHHA ABOUHbIX CBA3CH B 
lOIeK Yue. 

Virorosple JlaHHble 10 paciuuppoBke yrieBoqOpoxuHoro cocTaBa Helpeseuib- 
Ol uacTH 6eH3HHa, BbINeeHHOH u3 dpakuHu 60—150° Geu3uHa TepMuyecKkoro 
pekuHra, mpuBeyeHb! B Tad. 3. 

Kak BuyHO u3 TaOI. 3, amucbaTHueckue OJe*HHI B OCHOBHOM IIpejcTaBJIeHbl 
epa3BeTBJICHHbIMH H MaJslOpa3BeTBJICHHbIMM Oe(MHaMH, a IWMKJIeHbI —- OJHO- 

WByX3amelleHHbiMu. He oOHapyxXeHbl AHOMeuHI U OeUHI Cc YeTBeEPTHY- 
BIMH YrlepOLHbIMH aToMaMu. [lo-BH.HMOMY, OHH OTCYTCTBYIOT B HCCcJIeqyeMoM 
CH3HHe WIM KOJIMYeCTBAa HX JIEKAT 3a MpeesaMH BO3SMOXKHOCTeH CIeKTPaJb- 
oro aHamu3a. Bo Bcex OedHHOBBIX (bpakUHAX He OOHAapPyXKeHbI MpejleJIbHbIe 


rJIEBOO pOspl. 
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Ta6anna 3 


Henpeylembuble yriepoxopoyb, HalieHHble B OeH3HHE TePMHYeCKOO KPeKHHTA, H HX! 
° 
KOHIleHTpallua Ha 6eH3HH AO 150 


Conepxan, Conepmals 
Ha H 
Oxedunpt es 150° Luksnooned uHbl mo 150° 
(Bec. %) (Bec. %) 
Texcen-1 ATA 3-MetuunksoneHTeH-1 OFo7 
2-Merusnenteu-2 1,38 4-MetunuuksioneHTeH-1 4,02 
3-MerusneHTeH-2 ON I]uksoreKceu 0,59 
Texcen-2 (u-, T-) 1,02 
Cymma C,H 1,94 
Cymma CoH 4,28 
MetTu.nuukJIOreKCeHbI 1,47 
2. Meruanrekcenbi 0,90 1, 2-],/MMeTUIWLMK JIONeCHTCHEI 2,19 
Tenreuni-1 u 2 (npeo6nanaer 1,3-],/uMeTuUMK IONeHTeHBI 1,06 
renteu-1) 2,69 OTHJILUKJIONCHTeCHBI OAD 
Hepacuu@popanupre 414 
Cymma C7Hyp. 4,87 
Cymma C;Hia 4,73 4,1-TlumetununKsoreKkceHbl OT 
2-MetusrenteHbi 1,65 ET eae docte da 2 58 
2,2- w 3,4-JIumernarexkcensi 0,26 per PEE ER eer eel , 
Ouwiciia 204 THINK JIOeKCeHbI 0,99 
? 1, 2- ,uMeTHsHKJIOPeKCeHbI 0,42 
1,3-]umerusuuKsOreKCceHbI 0,54 
Cyraalcin, 3,95 1,4-]TumeTvWAKJIOreKCeHbI OnZ2 
0 Cymma CgHy,4 5,62 
Ce opapst CTT) ome 1,2,4-TpumeTHsIlHKOreKCeHbI 0,23 
: 1-Meru-2-3THUMKsOreKCeHbI 0,46 
Beero C,—Cy anKeHoB 16,74 1,1,3-TpumeTuuuKsoreKceHbI 2,40 
M3 uux: 
HOpM. Os1edHHOB 7,46 
¢ OJHHM 3amecTHTesIeM 4,10 Cymma CoHic 4,14 
C JBYMA 3aMecTHuTeJIAMU 0,26 
Co-o ep MHI 3,79 
Bceero Ce— Cy muKseHoB 43,57 
V3 wux: 
6e3 3amMecTuTeyel OF55 
C OMHHM 3aMeCTHTeIeEM Ona 
C JBYMA 3aMecTHTeAMH 5,30 
C TpeMA 3aMecTHTesAMH 2,70 
HepaciuMpoBaHuple 2,40 
Tloctynuso 
26 II 1958 - 
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C. A. WWYKAPEB u I. A. CEMEHOB 


MACC-CNEKTPOMETPKYECKOE H3YYEHME CYBJIMMALMH 
ABYOKHCH FEPMAHHSA 


(ITpedcmaeaeno axadexuxom A. H. Tepcxureim 5 IIT 1958) 


Visyyenve coequHeHHi TepMaHUsA, OOpa3yIOWHX MOBepXHOCTHY1O MVIeHKy, 
IpHBeKaeT Bce OObUIee BHHMaHHe, MOCKOJIbKyY CBOHCTBa STOO MeTauia, 
<ak MOJIYMPOBORHHKA, B BbICOKOM CTeMeHH 3aBUCAT OT COCTOAHHA ero MOBepXx- 
1ocTH. C 5sTOH TOUKH 3peHHA 3HaHHe TEPMOMHHAMHUYECKHX XapaKTePHCTHK JBy- 
KUCH Ge, B YaCTHOCTH yNpyrocTH Napa H TenJOThI CyOMMMALLNU, BeECbMa CymlecT- 
3CHHO, TEM Oovlee YTO BIVJIOTh AO MOCMeLHeErO BPEMeHH 3TH BeJIMYMHbI BOOOMIE HE 
bIJIH H3MepeHbl. 

Japon (7) usmMepua adcdy3HoHHbIM MeToyoM KuyyceHa ympyrocTb Hacbi- 
W€HHOTO Mapa Hag TBepfoH GeO,. Tennota cy6muMauvH B jMana30He 
386 — 980° HaliqeHa paBHoh 29,5 KkKan/Monb, B JuanasoHe 1025—1078° 
1,5 KKaJI/MOJIb. CTOJIb pe3KOe H3MeEHEHHE TeNJIOTH! CYONHMAMN aBTOp IpunH- 
bIBaeT (asoROMYy NMepexozy upu 1000°. 

I]pu BbINOJHeHHH HacTOAWMeH paOoTb! ObIH HMCMONb3OBaHbI MaCC-cHeKTpo- 
feTpbr Tuna MC-1 u MC-4. Vouupilt uctounuk He OTIMYAICA NPHHUWMHAaIbHO OT 
mucaHHoro Ounyzpuyuem (7). J[Byokucb repMaHHA HaHOCHJIacb Ha MJaTHHOBbIit 
iCMapuTedb, MpelcTaBMABWINH COOOM JeHTY, MPHBapeHHy}!o TOYeYHOH cBapKoH 
- HHXPOMOBbIM jJlepxkatemaM. Ilapbl nocTtynmasin uepes HeOobuIce OTBeEpcTHe 
HYTPb WOHH3aNHOHHOH KOpoOouku, Tye WH HOHH3HPOBaJIMCb 93JIEKTPOHHBIM 
Tapom. Temmepatypa ucnapHTesia U3MepsAsacbh NPHBapeHHOH K HeMY MJaTHHO- 
JATHHOPOAMeEBOH TepMonapon. 

B MpHMeHeHHOM HaMH HCTOUHHKe BeJIHYKHA KOHHOTO TOKa CBA3a4Ha C aBwe- 
HeM lapa BellleCTBa COOTHOLICHHEM (3): 


te EP 
=z. 

oscbbuHeHT k 3aBHCHT OT KOHCTPyKTHBHBIX NapaMeTpoB npHoOopa u sek THB- 
Oro CeueHHA HOHH3allMH, NOSTOMY HeMocpeycTBeHHOe OMpeedeHne ero, H TEM 
AMBIM JaBJICHHA Mapa BellecTBa, ABJIACTCA 3ATPYAHUTeIbHbIM. TeM He MeHeEe, 
eNIOTY CyOJIMMallHH MOKHO ONpeeHTb, H3Me€PpHB 3aBMCHMOCTb HOHHOFO TOKa 
T TeMNepaTypbl H MOcTpouB rpadukK B Koopynuatax Ig(/+7) = (>). 

B mpemqpapHTesbHbIX ONbITaX HaMH Oblia ONpefeseHa BeHUMHAa TeMNVJIOTHI 
yONUMAalHu cepeOpa, AIA KOTOPOH B JHTepaType UMMeIOTCA MHOTOUNCJICHHbIe 
Halexuble JaHHpe. AH cy6numawuu B HHTepBase 680—820°, no HalluM JaH- 
DIM, paBHa 66,5-+0,5 KkKaJI/MOJIb, UTO HaXOQMTCH B XOPOLIeM COOTBETCTBUH 
) 3HaueHHaMH 65,5 KKaul/Moub (4) u 68 KKawI/MOub (°). B Macc-cnekTpe apoB 
peOpa MbI HaOsm0faH TOMbKO HOH Ag*. 

Jipyokucb repMaHHA Oblla HAMM NOyueHa pacTBOpeHHeM MEeTAJIJIMYeCKOTO 
=PMaHHA B a30THOKHCJIOM pacTEBOpe NepekHcu BoLoposa. 3atem GeO, 6bla 
2peKPHCTAaIH3OBaHa H3 TOpAyeH BOP. 
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Ta6Oauma 1 


Monusupyrouyee 


nanparecnne: a akGeOa mG,” Ge,0+ | GeOt Get O.+ ot 
70 il AAS Oye OFo5: 0,56 2,6 0,415 
40 4 0,85 0,22 Opoo 0,3 
15 1 0,48 Ons (O47. (0) 41) 


B ra6a. 1 mpyBemenbl aHHbIe O cnekTpe Macc Mapa Hay GeO,. M3mepenu 
MpOW3BeeHbl IIpH TemMilepatype ucnaputessn 1000°, Toke smMuccHu 2JIeKTpOHO 
1,5 Ma M TpeX pa3HbIX 3HayeHHAX MOHH3Upyloulero HanpsxKeHNaA. IIpun coctae 
JIeHHK TAaOJIMIbl MbI CYMMMpOBaJIM WHTCHCMBHOCTH MHOHHbIX TOKOB, COOTBeT 
CTBYIOUIMX OTJCJIbHbIM W30TOMAaM TepMaHWsA, MW OTHeCIM UX K TOKY HOHO 


+ 
Ge,03, HHTCHCHBHOCTb KOTOpOrO Oblla NpHHATA 3a eHHUILy. 


Ge,0, Ge,05 


We Wi W716 176 160 162 184 256 202 266 210 2G 


Puc. 1. Macc-cnextp napa Haq AByOKHCbIO repMaHua 


Mbt Tak>Ke Ha6slOJaM HOHbI Ge,O; u GeO,, TOK KOTOPbIX COCTaBAA 
oxolo 0,5%! or BemmunHbt ToKa Ge,O;. Ha puc. | uso00paxkeHa “aCTb Macc 
ciekTpa, OTBeYalollad rpymnamM HOHOB Ge,O; u Ge,Os. 

Jlia- HeKoTOpbIx rpynm Macc-cneKTpa Obia H3MepeHa 3aBHCHMOCTh MHTer 
CHBHOCTH WOHHOrO TOKa OT TeMIepaTypbl (M3MepeHud MpoHsBOLHMCh 1 
HaMOoJIbluemMy MMKYy B rpynne). Bemmunnp sHTanpnuit (B KKaJI/MOmb), pat 


CUMTaHHble MO HakJIOHY mpaAMpix lg (/*T) = f( F) OKasaJIMCb CJIeJ,yOUMMH: 
\ 


Mou Get GeOF" "G0, GeO, Of OF 


AH, 10645 10142 10844 114345 1408 410 
V3mepuTb TeMNepaTyPHY!0 3aBMCHMOCTb MOHHOTO ToKa GeO, He yAanocb BCeD 
CTBHe BeCbMa HH3KOH ero HHTeCHCHBHOCTH. 

B mpefenax ommOKu Halunx H3MepeHHH Mbl He HaOwlOqanM KaKux-1u6 


W3JIOMOB Ha MpAMBIX 3aBucumocTu Ig (/*T) = a 7): Bemunny  ynpyroct 


napa GesOs MOXHO OMCHHTb HCXONs M3 CpaBHeHHA MOHHBIX TOKOB Ge,Q 
u Ag’. Coornomenve siekTHBHBIx ceuennii vonnsanun JIS MOJIEK yJIbI Ge,C 
um atoma Ag Onm3Ko K 4:1 (°). Torga mbt BnpaBe TIpeAMOJIOMKUT:! 


I, Ts 


Tale ; 


=kP, 


+ + 

rye 1,7, u 1, Tz OTHOCATCA COOTBeETCTBEHHO K HOHHBIM TOKaM Agt nu Ge,O; 
-PapencrBo TaKOrO Poa HMesO MeCTO B HallleéM HOHHOM MCTOUHHKe, Hanpume 
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ipu 7, = 1073° u T, = 1338°. J[na cepe6pa temmeparype 800° coorBeTcTByet 
japsienve mapa 6-105 mm pr. cr. (4,°). CregqopaTembuo, jaBleHve mapa 
ie,;O3 pH Temnepatype 1065° GyyzeT, opHeHTHpOBOYHO, nopsyKa 2-10-> MM pr. cr. 

Takum o6pa30M, UclapeHne ABYOKHCH TepMaHHA B OTHOLMICHHH COCcTaBa ra- 
OBOH (ha3bl OKa3bIBaeTCA AHAJIOPHYHBIM cuyualo HcnapeHHsA SiO, (7,8), Kora 
; Mapax HaOJofaiuCb MIpeHMYylecTBeHHO MOvIeKyJibl SiO. Ycrowuupoctb GeO 
© JHCMpONOpuHOHUpoOBaHHo Oblia NOKa3aHa paHee pacueTHbIM nyTeM (°). 


JlenHHTpagcKul TocyapcTBeHHbIli YHHBepcHuTeT Toctynusio 
um. A. A. )KyjanoBa 94 1 1958 
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Jloxaagn AkawemMunH HayK cccP 
1958. Tom 120, N: 5 


PH3HTECKAA XUMH A 
JI. A. HPOHHH, 10. B, OBHHHHHKOB u C. A. AP)KAKOB 


BJIMAHHE BbICOKHX JABJIEHHM HA CAMOCJIMMAHHE 
(AYTOFE3HI0) BbICOK ONOJIMMEP OB 


(IIpedcmaeaexno axademuxom B, A. Kapeuxotm 25 II 1958) 


SBleHHA CaMOCIHNaHHA BbICOKOMOAMMepOB MpecTaBsIAloT COOOH ONY 4H: 
IpakTHYeCKH BeCbMa BaXKHbIX H MaJIO HCCJICQOBaHHbIX OCOOCHHOCTeH STHX Ma: 
repuaos. B page pa6or (**) usy4aocb CaMocJIMNaHHe Kay4yKONONOOHbIX M0- 
JIMMepoB, HM paOoT, KaCaioulMXCA CaMOC/IMMaHHA TePMOMNMAaCTOB, OYeHb MaJIO. 
OHako He MOAM@KUT COMHEHHIO BAKHAA POJb ABJICHHM CAMOCJIMNaHHA B Mpo- 
weccax (bOpMHpOBaHHA H3IeIMi M3 MOPOWKOOOpasHbIX H paHyJIMpOBaHHbIX 
TePMOMJ1aCTOB. 

B wactoauje paOore uccieqoBal0cb BJIMAHMe TeMMepaTyPbI HM WaBseHHA Ha 
CaMOCIHMaHWe HeKOTOPbIX MOpolWKOOOpasHbIx TepMonsacTos. HM3y4amucb ye- 
JOBUA OOpa3s0BaHuA Mpo3spauHoro OOpasia MpH MpeccoBaHHH MOpourkKooOpas 
HOrO MaTepHasla B IWMIMHApuyeckoH OOorpesaemow mpecciopme. IIpeccosaucs 
o6pasen WHamerpom 10 MM H BbICOTOH 4—5 MM, MIpHyeM TeMNepatypa U aBJeHHt 
MIpeCcCOBaHHA H3MCHAJIMCb B WWMPOKOM {Mama3ouHe. 

Boul MpHHAT CeLyIOULMi perxkKHM MpeccoBaHHA OOpa3slOB: HaBeCKa MOHMeps 
NOMeuLlalacb B XOJIOAHYIO MpecctbopMy H Ha Hee AaBasOCb 3aaHHoe aBseHHe 
mlocule 9TOrO TeMMepaTypa mpeccibopMbl MOQHHMaJacb AO 3afaHHOH BeHUHHE 
HM pw 9TOM TeMnepaType OOpa3ell BbI,epxKuBasIcA B TeyeHHe 15 MuHyT. Iloca 
OXxslaxKJeHUuA mpecctopMp! 10 50—60° cHHMaJl0cb WaBsleHHe, OOpaszell H3BMeKaICs 
W3 MpeccipOpMbl WH BH3YyaJIbHO OWCHHBa/laCb MpO3payHOCcTb OOpa3ila AA BUY 
Moro. CBeTa. 

B Tom cayuae, Korgqa Np MpeccOBaHHH MOpowKOOOpa3sHOorO TepMomuacté 
noulyuaeTca MpO3spauHbI OOpasell, HMeeT MeCTO YaCTHUHAA WIM MOMHAA KOamec 
WeHUHA 3epeH MaTepHasla Cc HC4e3HOBeHHeM TpaHH pa3qela MexK.y HAMH 
IIpu 39TOM IIpOdHOCTh Mpo3spayHOro OOpa3sila MO*KeT H He JOCTHraTb KOre3HOH 
HOH MpOuHOCTH MaTepHasla, KaK 9TO HHOrgqa mpunuMaerca (*). Ha puc. | no 
Ka3aHO H3MeHeHHe TOJULMHbI MpO3padHbIX OOPa3sOB NMOAHBAHUAXIOpHAa Mp! 
MX OTKUTe pH Temmepatype 100° B reuvenue 15 munyt. KpuBas CHHMaacb c M10 
MOULbIO JJMHAMOMETPHYeCKHX BecoB, KOTOPbIe B JaHHOM C/y4ae UCNOMb30BaHC! 
KaK TOJII[MHOMep. 

O6pa3ubl MpeccOBa/IHCb MPM pa3HbIX TeMMepaTypax. JlaBmeHue cocTaBsAM 
400 kI'/cm?, mpodomxKUTebHOCTh mpeccoBaHua 15 muH. V3 puc. | caenyer, ut 
oOpa3iibl, OTMpeccOBaHHble Mpu Temmepatypax fo 130°, npw omxure 3HauH 
TCJIbHO H3MeHAIOT CBO pasMepbl. [Ip 3TOM OHM TepsaAIOT MpO3payuHOcTh HU Gesme10T 

O6pasubl, OTMpeccoBaHHble Mpu Ooee BbICOKHX TeMMepaTypax, YCTOHUMBI 
pH OTKUre, COXPaHAA pa3Mepbl H Mpo3pauHocTh. 

Takum oOpa3om, Mpa Temmepatypax Jo 130° umeer MecTO MHUIb YacTHUHa: 
KOAJICCICHILHA 3ePeH MOMMMepa, H TObKO Mpu Oowee BEICOKHX remnepatypa 
MpeccOBaHHA MpOdHOCTh OOPa3loB MOcTuraeT KOre3HOHHOM mMpouHOCTH Marepn 
aia. B ToM ciy4ae, KOrqa MPM MpeccoBaHuA NOpoulKa NomMMepa NomyuarorTc: 
Hempo3payHble OOpa3ibl, CAMOCJIMMaHHe 3epeH He HMeeT MECTa. | 
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Ha puce. 2 mpuBegsena kpuBan P—T 1A NOAMMBHHUIXIOpHga, OrpaHuuHBalo- 
aa OOlacTb TeMMepaTyp H WaBeHHH, MPH KOTOPbIX OOpasyloTcaA MpospayHble 
Spas. M3 sTHX WaHHbIX CueMyeT, YTO CaMOCJIHMaHve NOMMBUHMIXIOpuya 
AUHHaeTCA IPH TeMMepaTypax, Ha 5—10° Bblue TeMNepaTypbI ero CTeKJIOBa- 
aa. IIpH 9TOM rpaHuila, pasfemmioujad OOlacTH OOpa3s0BaHHA HeMmpo3spayHblx 

MpO3spauHbIx OOpasloB, WexKHT B HHTepBane 100—150 xKI/cm?. 


UM fem?) ee 


YGMEHEHUE MOAULUM I 
Ss 


10 (20> (30 140 150 °C 100 120 40 °C 
Jemneparrypa mpeccobanua Temnepamypa mpeccabanuan 
Puc. 1. V3menenue TowmMHbI Mpo- Puc. 2. O6nacTb o6pa30BaHua 
3pa4HEIX OOpa3ilOB NOJIMBHHHIXIOpHya MpOspauHpX OOpasuyoB NOJMBAHU- 
pu OTXKuTe xJIOpHyAa 


Takum oO0pasom, Mp OAHOH UM TO xe TeMMepaType MPH MOBbILIeHHM JaBwe- 
[MA IIpeccOBaHHA BHauale OOpa3yioTcA HeMpospayHble OOpasiibl BIWIOTh NO 
[aBJICHHH, OF paHHYeHHbIX HMKHeH KPHMBOM. Ita OOMAacTb COOTBETCTBYeT POCTY 
Oueli MIOWalH KOHTaKTa 3epeH MaTepuama C YBeJIMYeHHeM JaBeHHA, TO 
IBJIACTCA HEOOXOAHMbIM YCJIOBHeM JWIX BOSHHKHOBeHHA CamocuMnaHHa. Janb- 


Mit 
010 
008 
(kl /em?) 
006 | 
eS C 30 F il RRP 
904 | ( a 
ani 4 £ Sd : subene ast 
002 | = = 
sig = = HH pus! 
10 ————_—— = 
7 | 140 °C 
80 &0 100 20 


[ —— 


Puc. 4. O6nacTH oOpasoBaHHA Mpo- 

: a— wa- 
opowka MOJHBHHHJIXJO- spaynbIx oOpasuoB: a@ — NOJIMBHH 
ae B MpecccbopMe pH M10- xsopun (Ty = 80 ) 6 — momucTupon 
BbILUCHHH TeMIe€paTyPpbl. 6nounbilt (T= 80°), 6— NT os 
a — napnenne 1100 xI'/ew, tunmetakpwiat CT-1 (7, = 119°) 
6 — yapnenne 2400 KI/cm? & 


Puc. 3. MU3menenue o6bema 


Helimee MOBbILMIeHHe JaBJIeHHA MPHBOAMT K o6pa30BaHH10 pee baie 
0B, T. €. K HCuesHOBeHHIO TpaHHl pasfeda MerKRy 3epHaMu ue alg yes 
cuer NOHO WIM YaCTHYHOM KoaecueHUHH. Kak yoke yKa3bIBaJIOc ne 
Had KOAJeCIeCHUHA LIA NOMMBUHHAXNOpHAa MPH MpHHATOM BpeMeHH ip aa a 
uMeeT MeCTO IPH TeMMepaTypax, MPeBbILIalolllux T, Ha 50, T. &. IPH T p 


O02. 
Typax Bbuue 13 ad 


BepxHAa BeTBb KPHBOH OrpaHHUMBaeT JaBJICHHA MpeCCOBaHHA, BbILLe KO 
PbIX BHOBb HacTyNaeT OOpasoBaHHe TObKO HEMpoOspayHbIx OOpasos, T. e. O 
9THX JlaBJICHHAX CaMOCJIMNaHMe MaTepHasia He MpOABJAeTCA. CyllecTBOBaHE 


BepXHeli BeTBH CJleqyeT OOBACHHTb BO3PaCTaHHeM 2KECTKOCTH MOJMMepHON Ui 
NOUKH MOJIMBHHUIXOpHa, KOTOpad CTaHOBHTCH 3aMeTHOH MpH MaBeHHAl 
mpeBpriuaromux 1000 kI/cm?. [Ipu stom TemmepatTypa CTeKJOBaHHA NOJIMMep 
Bo3pactTaeT, MpHONMKaAch K TeMMepaType MpeccOBaHHA, YTO OrpaHHuMBae 
CaMOCJIMMaHve HM MIpHBOAMT K OOpas0BaHMiO HeEMpO3payHbIX OOPasoB. 

STo MOMOKeHHeE WOCTpUpyercA JaHHbIMH, MPHBeAeCHHbIMH Ha PHC. ¢ 
B 93TOM onbire WyaHcoH MpeccdbopMbl OblJl CBA3AH C HHAMKATOPOM, NOKa3biBak 
IMHM H3MeHeHHe O6beMa TIOMeLeHHOrO B IIpecctopMy Mopolika NOMMMepa, Up 
NOBbILeHHM TeMMepaTypbl Mpeccdbopmpl co cKkopocTbio 1° B MuuyTy. JLo Hayal 
HarpeBa Tpecc*OpMbl Ha MaTepHaJI WaBaslOcb JaBJIeHHe, COOTBETCTBYIOWee OJ 
HOMY H3 3Ha4Ye€HHH BepXHeli BeETBH KPHBOH, KOTOPOe NOLepxXUBaJOCb NOCTOAL 
HbIM B TeyeHHe oOnbiTa. B 3sTOM cyYae MOXKHO ObIIO OKUMATb, YTO peskoe KK 
MeHeHHe OObeMa MaTepHasia OyeT HMCTb MECTO B OOslacTu Ty NOJHMepa 3a Cue 
BbIJaBJiMBaHHA ero B 3a30pbI mpeccdopmpl. M3 puc. 3 cueqyeT, uTO QA WaBue 
Huw 1100 KI/cm? u 2400 KI/cm? pe3koe H3MeHeHHe OObeMa HaGOsr0asocb mp 
TemlepaTypax CoOTBeTCTBeEHHO 100 u 115°, uro 61H3KO COBMaaeT C XOJOM BepX 
HeH BeTBH KPHBOH puc. 2 Wit STHX MaBJIeHHH. 

Yka3aHHaA BbILIe 3aBHCHMOCTb TeMMepaTypbl CTeKJOBaHHA MOMMBUHU 
xJlopuyla OT aBseHHA HaOwJiOfalacb TakxKe Ha psxye Apyrux MOMHMepOE 
Ha puc. 4 npupeyenbl KpuBpie P—T Aa NOJMBUHUXJOpHya, NOMMCTHpOa 
MOJIMMeETHJIMeTak plata. 

Bosiee HarisiHO 93TH 3ABHCHMOCTH MOXHO HaOJIOaTb IPH cimpeccoBLlBaHHu 
10 YKa3aHHOMY BBIIe pexUMY AByX OOpa3lOB MOMHMepa, BbIPC3AHHbIX M3 JF 
cra. B 9TOM cJlyy¥ae MOHOJMTHbIN MpospauHbi OOpasem MOmyuaerca TOME 
MpH JaBJIeHHAX, OTPaHHYeHHBIX BePpXHeH MH HYKHEM KPHBbIMH. 


UHMTHMPOBAHHASA JIMTEPATYPA 


NC, Cy IBOiOili Romi, 1B IB: Ht a px; JIA, 90,-5403(1958). 2.5 ape Tleps 
ruu, H. A. KpotosBa, Agresua, M3n.. AH CCCP, 1949. °5. B. Wepsarn: 
C. K. Kepe6xkos, A. M. MenspegesBa, JIAH, PIE I2677(1956)) Yee Gaoee 
onkuk, A. YW. Manosaaosa, A. II. IIncapeunko, JAH, 105, 1000 (1955) 
°H. P. Meissner, E. W. Merrill, Mod. Plastics, 26, 104 (1949). 
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HWornzagn Akanemun Hayk CCCP 
1958. Tom 120, Ns 5 


PHSHITECK AA XHMHA 


Axayemuk B. A. KAPIHH, M. H. KAPAKHHA u 3. A. BEPECTHEBA 


MCCJIEMOBAHHE MEXAHH3MA 3AINMTHOrO JEHCTBYA 
JIAKOKPACOUHbIX NOKPbITHH 


IIpH paccMoTpeHHH aHTHKOpPpO3HOHHOrO JelcCTBUA JIaKOKPaCOUHBIX MOKPbI- 
THM OObIYHO CUHTAIOT, YTO KOPPO3HA MeTaJJIa OOYCJIOBJIeHa CKOPOCTbIO NIpOHUK- 
HOBeCHHA arpecCHBHbIX BeLLeECTB Yepe3 MVICHKY, B COOTBETCTBHU C 3THM H BbIOOp 
NOKPbITHH OCYMECTBJIACTCA MYTEM NOAOOPa MICHKH C MeHbIUIeH MPOHHILaeMOCTHIO. 
HecoMHeHHO, 4TO MpeOTBpPalleHHe HJIH 3aMeVJIeHHe MPOHHKHOBeHHA arpec- 
CHBHbIX BelIeCTB Yepes MWICHKY HIpaeT 3HauHTeIbHYIO pOb. OHAKO 3 JHTE- 
PaTYPHbIX JlaHHbIX, a TaK2%Ke H3 NipaKTHKM H3BeCTHO, YTO MJICHKH 3a4acTyt10 
IpOMycKaloT 3HAYHTEJIbHbI€C KOJIMYeCTBa BOJbI, KHCJOT, KHCOpoya HU T. O. 
HW TEM He MeHee OOJlaqatwoT AOCTATOUHO BBICOKHMH 3alllMTHbIMH CBOHCTBaMH (1 °). 

MoxHO ObIVIO MpesnouaratTb, YO HapAAy cO cnOcOOHOCTHIO NVI€HKH MpeNoT- 
BpalllaTb MPOHHWAaeMOCTb arpeCCHBHbIX BeUIECTB CYLIECTBYIOT H Apyrne sABJIe- 
HHA, OMpeesAIOWlMe KOPPO3HOHHbIe CBOMCTBa MeTaJJla Mocle HaHeCeHHA Ha 
Hero JIakOKpacoyuHoli WeHKH. Mx BJIMAHHe JOJKHO CKa3bIBaTbCA B TOM Culyyae, 
Kora yaeTCA NOLaTb 3a OLMHAKOBbIM MPOMeKYTOK BPeCMCHH OMHAKOBOe KOVIH- 
YeCTBO arpeCCHBHOPO BellleCTBa K MOBEPXHOCTH MeTAaJIJa, T. €. HCKJIOUMT BJIMA- 
Hue ‘Auppy3suHH yepes MIeHky. 

3afaua CBOAHTCA K TOMY, UTOOI OCYWIECTBHTb Nofayy arpeccHBHOro Bellle- 
CTBa K MOBePXHOCTH KOppoOfupyroulero MeTaJlJIa B DPHCyTCTBHM MVJIeHKM TAK, 
Kak OyJITO MeHKa ABJIAeTCA HJeabHO Auppy3HOHHO-npospayHOw HW He 3aMe]- 
JiseT Mmpomecca MpOHHKHOBeHHA 9TOFO BeLLeCTBa K MeTAJLIY, T. €. YTOOb! CO3aTb 
Take yCJIOBHA, KOra IPOHHKHOBeHHe arpeccHBHOroO BelllecTBa OyeT OMMHAKO- 
BbIM — H€3aBHCHMO OT TOPO, NOKPbIT MeTaJIJI MWICHKOM WIM HET, a TaK2Ke He3a- 
BHCHMO OT COCTaBa HM TOJIUMHbI JIaKOBOrO MOKPbITHA. 

HanG6ouee yOOHIM MeTOJOM, MOSBOJIAIOWLMM HCKJIIOUNTh BAMAHHE Auddpy- 
3HM Yepes MJICHKY, ABJIACTCH QJICKTPOXMMHYeECKHH MeTOA UcceOBaHHA. 

SKCMepHMeHTaJIbHO 3ajaua CBOAHTCA K NOMMepxaHulo MOCTOAHCTBA CHIIbI 
TOKa B CHCTeMe C Me@PeMeHHbIM CONPOTHBJIeHHeM, HOO KOJIMYeCTBO MpOKOpposu- 
poBaBluero *elesa WH KOMMYeCTBO OOpas0BaBUelicA OKHCH OyAeT Mponop- 
IMOHAJIbHO KOJIMYeCTBY MPOMYyUeHHOFO SJIEKTPHYeCTBA HIM MpOH3SBeeHHIO CHVIbI 
TOKa Ha BpeMA UH ONpefemaeTcA mpocro 3akoHOM Mapajes. 

Tlockoubky JlakKOKpacOuHble MWI€HKH MMeIOT BbICOKOe dJIEKTPHYeCKOE COMPO- 
THBJICHHe, UCMbITaHHA MPOBOLMIHCh MPH BbICOKOH Ppa3sHOCTH NOTeHI{HAJOB. 
Jina sToro Obll CKOHCTpyHpoBaH IIpHOOp Cc HaMOOJIbUIMM Halips2%KeHHCM 3000 B 
€ ABTOMATHYeCKO peryJIHpOBKO! MOCTOAHCTBa CHuIbI TOKa, paBHOH 10 Ma. 

Snextpomut — 0,01 N pacrBop cofbl; aeKTpombl: KaTo — MlaTHHOBad 
WlacTHHKa, aHOJ,| — 2Kevle3HbIli CTep2KeHb, MOKPHITbIM HCIbITYeMbIM JaKO- 
KpaCcOuHbIM MaTepHaJiOM. 

O6pa3ubl HCHbITbIBaIHCh B TeyeHHe 2 Yac. H OCMATPHBAINCh Yepe3s Kaw ble 
15—30 mun. I]norHocrb ToKa Ip BCeX OMbITaxX OCTAaBalaCb MOCTOAHHO paBHOH 
1,8 ma/cm? (*). 
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TakuM O6pa30M, KOJIM4eCTBO arpeCCHBHOrO BelllecTBa, MPOHMKaroulero K n0- 
BePXHOCTH MeTaJIJIa 3a OAMHAKOBbIH MPOMexKYTOK BPeMeHH, AOJKHO ObITb OJU- 
HAKOBbIM; CCJIH Obl KOPPO3HA MeTaJa ONpeAeMAMACb TOJIBKO MPpOHHILaeMOCcTbIO 
III€HKH, TO MOKPBITbIli M He NOKPbITbIH aKOM 9/eCKTPOA KOPPOAMpoBaIN Ob! OH- 
HakOBO. OgHakO mepBble Ke OMNbITHI NOKa3aJIH, YTO KAaK BPCMA BOSHUKHOBEHHA, 
TaK WH XapakTep KOPpO3HH pa3JIH4HbI Ha OOpasilax, He NOKPbITbIX WH MOKPbITbIX 
3aU,MTHbIM JIAKOM, HECMOTPA Ha TO, YTO KOJIMYeCTBO BeleCTBa MOMaeTCA OHO 
u TO xe. Ha He MOKPbITOM JIaKOBOH NMIeHKOM OOpa3slle KOPpO3HA BO3HHKaeT 
6bicrpo H pacnpoctpaHserca mo Bceli moBepxHocTH. Ha oOpas3ie, MOKPbITOM 
JlaKOM, BO3HUKAaIoT JIMWb OTIebHbIe OYAPH KOPpO3HH, MpHueM Bpems, TpeOye- 
Moe JWI HX OOpa30BaHHA, HeCpaBHeHHO OoVIbIe, YeEM B MepBOM cCsly4yae. Tak¥M 
o6pa3oM, pH OJHOM HM TOM Ke KOsHYeCTBe OOPa3yIOUNX BeLeCTB, BOSHHKal0- 
IHX MPH 3JIeKTPOXMMHYeCKOH KOPPO3HH Keslesa, BOSHHKHOBCHHE OKHCJIOB Ha 
CBOOOJHOM MOBepXHOCTH H MOBePXHOCTH, 3aL\MULeHHOH JlaKO-KpaCO4HOH MeH- 
KOH, pa3JIH4HO. 

CuleqOBaTeIbHO, Ha KOPPO3HIO MeTaJIJI1a, 3al,MU,eCHHOrO JIaKO-KPpaCO4HBbIM MO- 
KPbITHeM, KpOMe AMdpy3HOHHBIX CBOHCTB MJI€HOK, BJIMAIOT H Apyrve PakTOpH. 

Koppo3ua ABJAeTCA MepexXOQOM MeTaJJia B OObIe XHMMGeCKHe COeIHHeHHA, 
KOTOPble BO3HHKaIOT Ha PpaHule pasqea Metal — MIeHKa HW BbIeseHHe KO- 
TOPbIX O3HaYaeT NOABJIEHHE HOBOH a3bl. 

Jia o6pa30BaHHA STO HOBOH (ha3bl, BOSHHKalolleH Ha rpaHule pa3syesa Me- 
TaJlJI — MWIeHKa, HYXHO COBEPUIHTb aKTHBalWMOHHy!O padoTy, KoTOpas Oyler 
COOTBETCTBOBATb 3HEPFHH OTPbIBa MJICHKH OT MOBEPXHOCTH MeTAaJJIa. OTO ABJIe- 
HHe COBepIeHHO aHaJIOrHyHO sOOOMy poleccy OO6pas0BaHHaA HOBOH (ha3bl 
BHYTPH TBepAoro Tela (HaNpUMep, BOSHHKHOBeHHEe My3bIpeH ra3a BHYTPH Me- 
TaJIOB HT. J.), H XOPOWIO H3BeCTHO, UTO TaKHe MpOleccbl HAYT Cc OObINHMU 
TeMOTaMH aKTHBAalNH. B csyuae, ecM Mpowecc BbI-eICHHA 3THX BELILECTB B 
BUe HOBO :ba3bl MpoTeKaeT C OOJIbIIHMH TeMJIOTaMH AKTUBAILHH, MOryT BO3HH- 
KaTb 3HA4HTCJIbHbIC MepeCbIeHHA; OOPa30BaBLIMeCA OKHCJIbl MOryT pacTBO- 
PATbHCA B BEMLECTBE MWICHKH, OOpa3syA PacTBOPbI C rPOMaHbIMH CTeMeHAMH Mepe- 
cbleHua. M feticrBuTesIbHO — MpW HCNbITaHHH NOKPbITHH, OONAaawulux Oowb- 
IWUOH Auppy3HOHHOH MpOHHWaeMOcTbio, XOpOWIO HaOyxalouwlHX B BOTe (2KeNa- 
THHa HW MOJMBUHWIOBbIN CMHPT), OKa3al0Cb, YTO OKHCb %Kese3a OOpasyeTca He 
Ha MOB€PXHOCTH MeTaJlla, a Ha HapyXHOM MOBePXHOCTH MJICHOK, BIOTb JO 
00pa30BaHHA OOMIbHOFO OCayKa THAPOOKHCH > %*Kese3a B pacTBope 6e3 Kakoro- 
HOO pa3pYUIeHHA 3allMTHBIX MJICHOK. ITO MOKa3bIBaeT, YTO Ha PpaHulle MOBepxX- 
HOCTH MeTaJlla — MIeHKa HeT YCIOBHH WAX OOpa3s0BaHHA HOBO (ba3bl BCwIey- 
CTBHE BbICOKOM aqre3HOHHOM CNOCOOHOCTH STHX MVI€HOK, a OOpasyr1oulveca OKUC- 
Jib] PACTBOPAIOTCA B BeLLeCTBe MICHKH HU, WupbpyHAMpyA yepes Hee, BbI-eAIOTCA 
TaM, re OOpasoBaHHe HOBO (pasbl MpoucxoquT 6e3 KaKHXx-MMOO s3aTpyaz- 
HeHMH, T, €. Ha rpaHvlle pa3fesla sallMTHOH MJIeHKH C pacTBOpOM. 

JlakoKpacouHble NOKPbITHA MCMbITHIBAJIMCh TaKXKE MCTOJOM KaTOAHOH nomsA- 
PH3allHH, T. €. HCMbITYeMbIM XKee3HbIM CTepoKeHb, MOKPHITHIM MaKOM, ABIAICA 
KaTOJOM, a MaTHHOBad MJlacTHHKa — aHogom. IIpu HanowKeHun 3eKTpHue- 
CKOrO NOJIA Ha KaTOJe BbIAeNAICA BONOPON, KOTOPbI Mp MpOuHOM cleNeHHH 
MWI€HKH C MeTaJOM AuppyHAupoBas B pacTrBop. B mecrax xe HaMMeHbIero 
cuemeHHA MOF CKONMTbCA BOMOPOA, cosqaouyMi AaBsenue Ha MWIeHKy, nox 
AeHCTBHEM KOTOPOrO BO3MO2%KEH OTPbIB IWICHKH OT MOBePpXHOCTH MeTava. 

JleiicrBuTesbHO, MPH HCNbITaHHH TaKHM MeTOJOM mleHKa MO MecTaM HanH- 

MCHbIero CUeMCHHA C MOBEPXHOCTbIO MeTaJIa OTCAMBaacb OT Hero, OO6pa3ya 
My3bIpH; CaMa Ke MeHKa OCTABalaCb MPH STOM CNVJIOWHOM. SaTeM OOpasel NOZ- 
Bepraicd aHOAHOM NOMAPH3aMu, MpMyeM KOPpO3sHA Npexye Bcero BO3HUKasa 
MO MecTaM OTPbIBa MJICHKH. OTH ONBITEI C OUCEBUHOCTbIO MOKA3bIBaIOT, HACKOJIbKO 
BaxKHa POJIb aNe3HOHHbIX CBOHCTB JIaKOKPaCOUHbIX MOKPBITHI. 
» TlocKombkKy B JlaKOKpaCOUHBIX MOKPbITHAX BO3HUKAaIOT BHYTPeHHHe Halpa- 
w*KeHusa (°,%), KOTOpbIe B 3ABHCHMOCTH OT ycuIOBHit IpOTeKaHHA PpewakCallHOHHbIX 
MpOueccoB MOryT COXPaHATbCA HTeIbHOe BpeMA HM CHOcO6cTBOBaTh Mpexe- 
BPCMCHHOMY Pa3pyUIeHHIO NOKPHITHH, HaMH ObIM MpoBeqeHbI UcceqoBaHUA 
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BJIMAHHM STHX HalMpAXKeHHM Ha afre3HOHHble CBOMCTBAa IIJIeHOK, HM OblIO ycrTa- 
HOBJICHO, UTO YBCJIMYeHHe HaMpsAxXeHHH MPHBOAMT K CHM XKeHHIO ayle3HOHHbIX 
CBOHCTB IWIeCHOK. 

CyeqopaTesibHO, paspa6oTaHHbii HaMH MeTOA MO3BOIAeT, HCKJIOUNB ABUJIe- 
HHe MpPOHHWaeMOCTH MJICHKH, OWCHHTb 3allHTHbIe CBOHCTBa MOKPbITHA JIHOO 110 
BPeMeHH BO3HHKHOBCHHA KOPPO3HH B CJL y¥ae AHOAHOM NOMApUu3sallHH, HOO 0 
BO3HHKHOBeHHIO My3bIpeH B Cyuae KaTOQRHOH MOApH3allHu; H C OUeBHI- 
HOCTbIO NMOKA3bIBaeT, HaCKOJIbKO BeJIMKO 3Ha4deHHe ajlre3HOHHbIX CBOHCTB 
MJI€HOK B 3aULHTHOM JeHCTBHH NMOKPbITHH. 

TakHM OOpa30M, B OTJIM4He OT CylecTBylollero MpeAcTaBJIeHHA O TOM, YTO 
MPOHHWaeMOCTh MJICHKH ABJIACTCA OCHOBHBIM ()aKTOPOM, OMPeeJIAOMLHM 3alLT- 
HbI€ CBOHCTBa JJAKOKPaCOUHBIX MOKPHITHH, B HaCTOAWeH paOoTe OnlwiO MOKa3aHoO, 
YTO are3HOHHble CBOMCTBa MOKPbITHH HrpaloT HE MeHbIIYI0, a HHOFa H OOsb- 
IylO pOJIb, TaK KaK afre3HOHHbIe CBOMCTBa MMeIOT 3HaYeCHHe He TOJIbKO KaK 
cbakTOp, OOyCJOBIMBAIOWMA MpMMMaHHe MI€HKM K NOMIOKKe, HO M Kak (pak- 
TOP, MpeMATCTBYIOWLHH BO3HHKHOBeHHIO HOBO (ba3sbl Ha rpaHHle MeTaJJ — 
TWIeH Ka. 


Hay4no-uccmeqoBaTeIscKHii dHu3HKO-XHMHYeCKHH Tlocrynusio 
HHCTHTYT uM. JI. A. Kaptosa 1 HII 1958 


IMTHPOBAHHAA JINTEPATYPA 
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34, Ne 372, 266 (1951). *B. A. Kapruun, M. WH. Kapaxkuna, 3. A. Bepe 
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Kuna, B. A. Kaprua, T. HW. Coroaosa, KypH. XHM. MpoM., Ne 5, 9°(1957):. 
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Jlonxanm Axagemun nayr CCCP | 
1958. Tom 120, Ne 5 | 


@PH3HYECKAD XUMHA 


A. T. MEP)KAHOB u ®. HW. AYBOBHILKHA 


KBA3HCTALMOHAPHbIM TEMJIOBOM PE)KUM NPOTEKAHHA 
B3PbIBHbIX PEAK 


(ITpedemaeneno axademuxom B. H. Kondpamoesoim 3 IT 1958) 


HecrauvovapHas cucTeMa ypaBHeHMli, OMMCHIBalOIaA TeIJIOBOH B3PbIB, B 6e3- 
pa3MepHbIX MepeMeHHbIX *, HMeeT BU 


dd 1 
Nit CPU) aes (1) 
d 
Fe = 29 (1). (2) 
CAG 
Hauampupie ycnopud: t= 0, y= 0,09=0, Y= on rayOuHa mpe- 


BpaeHua; 0 = a (T—T,)—pasorpes; * == kye—F! Rot — Bpema; 
0 


wot Epp getiare 


ce RT. 
468.5 i RES 


Teg E ? 


© (q) — (PyHKUHA, BbIparxkaloulad 8aKOH MpOTeKaHHA peakUMH B H3O0TEPMMYECKHX 
YCJIOBHAX. 

Kputepulit x BbIparkaeT CBA3b Me>KAy KOHCTaHTaMH H YCJIOBHAMM NMpoTeKa- 
HHA peakunu. KputTepuii y XapakTepH3yeT B3pbIBHbIe CBOicTBa peakuMH. Uem 
MeHbIIe Y, TEM B3PbIBHbIeC CBOHCTBa BbIparKeHbl pesye. 

O6osHayeHua: C — KOHIeHTPalluA HCXOHBIX MpoyKTOB; C, — HayabHoe 
3HaucHHe KOHICHTPallMH HWCXORHDIX MpokyKTos; TJ — Temnepatypa (rpad.); 
T) — HavaubHoe 3HauveHHe Temnepatypbl (rpag.); ¢ — Bpema (cek.); d — Mua- 
MeTp peakKIMOHHOrO cocyfa (cm); E — aHeprua aKkTHBalHu (KaJI/Mosb); Ry — 
mpefakcnoHeHT (ceK'); Q— TenmoBohH addexT peakunu (Ka/cm*); h — 
TeIJIONPOBOJHOCTh (KaJI/CM - CeK - rpay.); C— yfesuibHaA  TeMJIOCMKOCTb 
(Kam/r - rpaq); e —nuoTHOCTD (r/cM*); 6.) — KpuTHUeCKOe 3HaAUeHHe Napamerpa 
@pauxk-Kameneukoro (1) (Qua MwIOCKO-napanmembHOrO cocyya 0,88; WHIMHApH- 
yeckoro 2,00; ccbepuyeckoro 3,32). 

OGuree ucceqOBaHHe Takoro THMa cucTeMbI MmpoBegzeHo Togecom (? 4). Wm 
NOJIYYCHbI BLIPAKCHHA JIA B3PbIBHOrO Tipemea, a TaKKe MeTOAaMHU UACJICHHOFO 
MHT€rpHpOBaHHA paccMOTpeHa KHHETHKa peakUHH MH pasorpeBa. AHaslM3upysA 
pe3ysbTaTb! Tofeca W cOOcTBeHHbIe SKCMePHMeHTAJIbHbIe JaHHbIe, Mbl MpHIIH 
K BbIBOAY, YTO B OMPeeJICHHbIX YCJIOBHAX HMeeT MeCTO KBa3HCTalMOHapHbli 
Pp@KHM MpOTeKaHHA peaKUMH, pH KOTOPOM BeHYHHA TeMOHAKOMJIeCHHA Maula 
110 CPaBHEHHIO C BEJIMYHHON TensONpuxoxa (MOUTH BCe BbI-eeHHOe TeMIO yBO- 
JHTCA H3 30HbI PeakUHH) H e1O MOXKHO NpeHeOpeub. IIpomece Takoro mpoTeKkaHHA 
peakIHH COCTOHT Kak Obl H3 pAJa PaBHOBeCHBIX, CTallMOHAaPHbIX MOJIO*KeHHI. 
Tlepexoy u3 OMHOrO NOMOKeHUA B Apyroe mpoucxoxuT 3a cuer us0TepMHye- 
CKOrO H3Me€H€HHA CKOPOCTH peaKUHH, a CJeAOBaTeIbHO, HW TeNMONpHxosa. 
STO 3HauHT, YTO MPH KBa3HCTaWMOHapHOM Pe@XUME TIaBHY!O POb B HEH3OTEP- 
MHUeCCKOM IIpoTeKaHHH peaKIHH MrpaeT He TeNJOHAaKOMIeHHe, a H30TeEPMH4e- 


* TIpu mpec6pa3s0BaHHH K Oe3pa3MepHbIM TepeMeHHBIM Obi HCNOb30BaH CMOCOO pa3v10 
*KCHHA SKCMOHEHTHI, MpeAomKeHHp OpanK-Kamenenkum (!). 
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CKOe H3MeHeHHe CKopocTu *. Takoli mpomecc BosMoxeH, eciH BPeMA ycTaHoB- 
JCHHA TEMIOBOrO PaBHOBeCHA HaMHOPO MeHbIe BpeMeHH peakIHH, T. e. ec 
Sa BP€MA YCTAHOBJICHUA MOIOXKeHHe PaBHOBeECHA CMelilaeTCA He3HAUNTebHO. 
J\a  camoyckopsiouyuxca iB 
M30TCPMUYCCKUX YCJIOBHAX peak- f 
WHH paccMoTpeHue KBa3ucTalHo- 
HapHoro pexKHMa JaeT BO3MOX- 
HOCTb MOJIY4HTb BCe OCHOBHBIC 
XapaKkTePpHCTHKH ABJICHHA Tenlv10- 
BOrO B3pbIBa — KPHTHYeCKOe yc- 
JOBHe (B3PbIBHOH mpenzem), riy- | 05 
OWHY MpeABspbIBHOH peaKUUH, 
nNepHo HHAYKWUH. x 
PaccmMoTpHM, He  ymeHbulast 
OOMHOCTH BbIBOAOB, Mmpocreliumii 
THM CaMOYCKOpAIOMINXCA peakiMii— 
aBTOKaTaJIMTHYeCcKHe peakiwH 
l-ro nopsyKa: 0 % G5 / 


@é ——— 


= | — 7), t 
a7) (4 i Mo) ( 7) Puc. 1. Sapucumocrb K or 0 upw y=0,005, 


re Yy— KpTepwi asBroKatasm- oie O02, puma? 
THYHOCTH, BeJIMUMHa CylecTBelHO 
mayan (10°1— 1073). Kpurepuit 1, KoToppili, Boo6ule YTOBOps, 3aBHCHT OT 
T, Ip MHTerpHpOBaHHH MOKHO cuHTaTb NOCTOSHHEIM (‘). 
KBa3scTalHoHapHad CHcTeMa ypaBHeHHii wMeeT Buy 


(a + m9) (1 — 1) — £8 = 0, (3) 
At f(a) + 7%) (1 — 1). (4) 


Rip t= 0. a) == 0. 

YpaBHenve (3) BbIpaxkaeT PaBHOBeCHYyIO 3aBHCHMOCTb MexKy pa3s0rpeBoM 
M TulyOMHOH mpeBpauienua. AHasH3 9TOM 3aBHCHMOCTH MoKa3bIBaeT, YTO KBa3H- 
CTalHOHapHbIM perxxHM Hajl B3PbIBHbIM MpeeJIOM MOXKET CYLLeCTBOBaTb B MHTep- 
pase §),<C9<(1 mpu 3HayueHuax x<1/ ey. Haumenbuiuii KBa3ncTallHonapHblli 
pasorpeB 9, HaxOWHTCA v3 BbIpaxkeHuA 


bee = en 


IIpu §< 6, KBa3HcTallHOHapHbIH pexKYM elle He ycTaHOBHica, mpu § > 1— 
yxe Hapyumsca. IIpu x >1/ery, cneuudpuKka caMoycKopsiollelica peakKUMH He 
urpaeT pos (yCJIOBMIO B3PbIBA YOBJIETBOpAeT HavaIbHad CKOPOCTb), H KBa3H- 
cTallMOHapHoe TIpoTeKaHve B IIpHHIWMe HEBO3MOXKHO. 

B pesyJibTaTe pellieHia CHCTeMbI ypaBHeHni (3) — (4) momyueHb! BbIparxKeHHa: 
KPHTHyeCKOe YCJIOBHe 

4 


BS 


ed To)? , 
rmyOuHa MpempaputresbHO peakiuu 


_ t= Vo eae a ade, 
td acca sila) ae) EH Mae 


mepvolk MHLyKuHH 


(1 — 6) e~° dd 


{ 1 
eS Same \ ————————————— 
ae V (ey 4 be- 


* B amquaOaTuuecKoM pexkKuMe, HallpHMep, HaOOopoT — rlaBHyl0 POJIb UrpaeT TeMIOHAaKON- 
weHHe. 
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Tlepvoy, HHAyKUHH (pasMepHbIii) Ha B3PbIBHOM peeve PaBeH 


(10 )e Te dar. 


1 
4 
PO SUN EIR Ts \ Gee Bees 
BP Ro (LF Mo) o.tn) 0V1— 008 
e 10 


Kak BHO 43 3TOTO BbIpaxkeHHA, typ OMpemevieTCA TOMbKO KOHCTAHTAMM 


CKOpOcTH W30TepMHYeCKOH peakKUHH HM He 3aBHUCHT OT TaKHX CYIUIeCCTBeHHbIX [JIA 
TenJIOBOrO B3pbIBa BeJIMYHH, Kak 


Q, A} HU ~p., KOTOpPble BJIMAIOT JIMLIb 
Ha MOJIO%KeHHE B3PbIBHOrO Mpeye- 
Jia. OTHM CBOHCTBOM MO KHO BOC- 
TOJb30BaTbCAH JIA ONpeeseHHA 
KOHCTaHT CKOpOcTH MO 93KCHepH- 


10 


th 


7 MCHTaJIbHbIM JaHHbIM TeMJIOBOrO 
B3pbIBa. 
BpemeHHoe MpOTeKaHve peaK- 
HH yOOHO pacCuHTbIBaTh M10 
p22 5 5 (popmye 
C 
, n 
Puc. 2. Kpupple sapucumoctu 8 oT T, MoyueHHpIe — lt 2 
B pe3yJIbTaTe PeLICHHA HeCTAalMOHAapHOH CHCTeMBI 9 (n; %» No) 
(cNJIOWHadA JIMHHA) H KBA3MCTALMOHAPHOH CHCTeMbI > 
(MYHKTHpHaA JIMHHA). SHAYeHHA MapaMeTPOB Te 
*Ke, TO AA puc. 1 O (4, *, %)) HaXoMHTca 3 ypaB- 


HeHuA (3). 


Jlna pewienua Bompoca 06 ycJIOBHAX CYLeCTBOBAaHHA KBa3HCTallMOHapHoro 
pe2K¥Ma BBeJIeM B pacCMOTpeHHe BeJIMUHHY 


Sta BemMuMHa MpecTaBiseT cOOOM OTHOMIeHHE CKOpOCTH TelJIOHaKOMJeHHA 
K CKOPOCTH TeMOMpHxoa H XapakTepH3yeT pexkUM MpoTekaHuA peakuuu. Jn 
ayMaOaTuyeckoro pexuma K = 1, 

ia cTauvonapHoro K=0, ana 96 
KBa3gucTalMoHapHoro K << |. 

Ha puc. | mpefcrapnena 3a- 
BucumocTb K ot 9, nomyueHHas 
UMCJICHHBIM HHTerpHpoBaHHemM. 3a q 
KpuTepHii KBa3HCTalMOHapHOCTH 
MOXKHO BbIOpaTbh 3HayeHHe KB OS 
Touke 9,. [IpuO1mxKeHHbIH (cmpa- 
BeWIMBbIM Mp MawbIx K) pacuer 
yaer 


POE 0 
Ko aaye® (5) 05 {0 


KeasHcTalwoHapHbld = PpeKHM pyc, 3. [paduseckad uHTepnpetauua ypaBHeHua 
MO%KHO PaccMaTpHBaTb Kak MNP€-  tenosoro Gaanca. 1 uv 2— KpuBEe Tensonpu- 
AeJbHbIM BUA HEH3OTEPMHYeCKOTO XOfa, COOTBETCTByrOIIHe HavaJIbHOH H M&aKCHMaJIb- 
MpOTeKaHHA peakuHH mpH K,—>0. Ter eS Os dr oa ee pe Sua as 
Benuuuna K, moet ObiTb Maula ne ecane: Be ate cea sit 
JIM60 BCIeACTB4e MaJIOCTH x (ycu0- 

BUA OIH3KH K H30TEPMHUCCKHM), 

uH60 3a cuer TOrO, uTO Maso y. Jia peakuHi, MpHBOAAWLHX Mpotecc K Ten0- 
BOMY B3pbIBy, y Mopsqka 10-?—10-%. Tlosromy KBa3HcranMoHapHbit pexuM 
CaMOYCKOPAIOMHXcCA peakWHH Bcerfa CyuecTByeT H Hal B3PbIBHbIM MpeeoM 
(korga x He Mao). Uupuua oOnacTu (mo x) KBasHcTallMOHapHoro MpoTeKaHHsA 
IIP€AB3PbIBHOH peakIHH 3aBHCHT OT cTeneHH camoycKopeHna. Jina peakuHit 
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C HOPMaJIbHOH KHHETHKOH KBa3HCTAllHOHaPHbIt pexKHM CYLIeCTBYeT TOJIbKO 
NOX B3PbIBHbIM MpeAeJIOM 3a MAKCHMYMOM pasorpesa, H, eCTeCTBEHHO, HHTepeca 
He MmpecTaBaser. 

IIpouecc ycTaHOBJIeHHA KBa3HCTaI[MOHapHOrO pexkKHMa MOxKeT ObITb Hccse- 
OBaH ITyTeM pellleHHa CHcTeMbI ypaBHenun (1), (2) mpoO<(0< 6, n O< 4 < Ayer. 
YcNOBMIO KBa3HCTaWMOHAapHOCTH COOTBETCTBY€T Yyer< Ny. B pesysbrate mpu- 
OsMKeHHOrO PeleHHA MPH MasibIX 3HaYeHHAX 6, (yOBeTBOpAIONIMX MpepcTaBsie- 
Huo e* ~ 1 + 6) NomyueHbl BbIPAKeHHA WIA Nycr HW tycr 


ie 
{ 4 y (1 — x)? Nyer 
tn (A Met) enya — a ae 
\T ae, Solitehan Me oe ober 
f 
us MIM DY auiee Oye) 
pach a 1—x% In 7 — XN ners 


Ha pwc. 2 npupenenbl KpuBbie §(t), MOsyYeHHbIe YMCJICHHBIM HHTerpHpoBa- 
HHeM cucTembI (1)—(2) HM M3 pelleHHaA cucTembl (3)—(4) c MonpaBKoh Ha 
yCTaHOBvJIeHHe. 

Ecam peakiua mpoTekaeT HeKBa3HCTallHOHapHO 3a CueT TOFO, YTO HefO- 
CTaATOUHO MaJIO y, TO [JIS Tung MOXKHO aTb cCuefyroullylo OMeHKy: 


“psp Ngsp 


\ aay tam < a. 


HywxxHad OleHKa NOsyyeHa B MpeNOMOXKeHHU, YTO Yzsp MOCTHTAaeTCA KBa- 
3MCTallHOHapHo, BepXHAa — H“30TepMuuecKH. 

K Ba3HCTalHOHapHbIt pe2xKUM yOOHO HaGwHOaTb Ha WHarpamme (puc. 3), Kak 
OM30CcTb HHTerpaIbHOH KpHBOH TensompuHxofa K MpAMOH TensIOCTBOLA. 

ABTOpbI BbIpaxkaloT OylarofapHoctb akan. H. H. Cemenopy u 4u.-Kopp. 
AH CCCP Sl. 5B. Senmbfopuyy 3a WeHHbIe KOHCYJIbTallvH MpH BbINOJHeEHUM 


padorul. 
Tlocrynuso 
3 II 1958 


UMTUPOBAHHAS JIMUTEPATYPA 
in. A. DpauxKamenemkuu, )KOX,-13, 738 (1989). *O, M. Tonec, 


p 
MKOX, 13, 868 (1939). 30. M. Togec, Il. B. MeneuTbeB, K@X, 13, 1594 
(1939). 40. M. Togec, I. B. MeneutTbes, K®X, 14, 1026 (1940). 
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Jlokxuann Akawemun Hayk COLE 
1958. Tom 120, Ne 5 


PUBHYECKAA XHMHA' 
A. Jl. OBPYUEBA 


MCCJIEMOBAHHE AJICOPBLLMH KATHOHOB HA IJIATHHAPOBAHHOM 
IJIATHHE METOJOM H3MEPEHHS AJ(COPBLUMOHHbIX 
NOTEHUMAJIOB 


(IIpedcmaeaeno axademukom A. H. PpymKutolm 4 III 1958) 


B pa6ote (!) Oblua uccleqoBaHa cnemupayeckaA ajlcopOuHA AHHOHOB XJOpa, 
6poma u Hosa M KaTHOHa TAJIMA Ha WWaTHHHpOBaHHOM MlaTHHOBOM 3/1ICKTPORE 
MeTONOM HenlocpeACTBeHHOTO ONpexeeHHA aCOpOMMOHHOO CABUura NOTeHUHaa. 
Hexoroppiii aiektpomut, Hanpumep 1N H2SQ,, OMbIBaIOl\HH OTMONAPH3OBaH- 
Hb O exKalllero B MHTepBase roTeHI{HaoB oT 0,3 B Zo 0,7 B (MpOTHB H. B. 9.) 
QIKTPON, B aTMOCibepe a30TAa BEITECHAJICA IJIEKTPOJIHTOM, COMepKalllHM ajcOp- 
‘Oupylolluiica HOH, Mocme yero ONpeeMAJIOCE 
cMelleHHe MOTeCHIHadla BO BPeMeHH, MOKa IO 
TeHUHa He MpHoOpetTas HOBOrO ycToHuMBOre 
3HaueHHA. CUBUP NOTeCHIHaJla MOKET CY KUT! 
IpHOMWKeHHOH Mepolt cCMelMuyecKoH afi. 
copOuHu. Kpome Toro, Mepoh agcopOmmu 
cTeneHH JecopOluHH KaTHOHOB CJyKHJIO OPE 
JesIeHHe H3Me€HEHHA (POpMbI AHOAHbIX KPUBBI) 
3apA2KCHHA, KaK 9TO ObIIO OMMCaHO pauee (* 
WWIA clyyad alcopOuuH Tala. 

STHMH MeTOaMH B HacTOsehH pador 
6blia HcceqOBaHa cmewndpuyeckad aycop6 
I[MA HOHOB CBHHILa, WHHKa HW KaMHA, CMella 


LE IOULHX MOTEHIHA SIeKTPOMa B MOJIOXKUTEIb 
gl , Hy cropouy. CBuHel alcopOupoBaica Mu 
Of Q2  kynfem? 0,1 N Pb(ClO,)2 Ha one HClOy, WHHK x 


0,1N ZnSO, Ha doue 1N HeSOa, KaqMun— Hi 
Puc. 1. Banuanne afcop6uuH HOHOB TOM xe cboHe H3 cysbdara, xulopuya H HOLM: 


CBHHIa Ha AHOXHBIC KPHBbIeC 3ap AnKe- 


HHA MaTHHApOBaHHOH Pt. 
J— Bs 1N HC1Os; 2 —B 1N HClO4+ 
+0,1 N Pb(ClOa)2; 3 —nocne muoro- 


KaymMusa. AcopOmHoHHoe paBHOBecHe MpakTH 
yeCKH JlocTurasoch yepes 20—60 MuH. 
B cayuae afcopOmuuH cBHHIa cCABHr 0 


Kpatuoro oTmbipanua HClOs mpa TeniHalwa MpH HCXOQHOM 3HaveHHH MNOTeH 
mes oe Peo tiny 6 CIO: wHasa 0,3 B cocraBiaa 0,46 B. AnogHa: 
4 eer a KPpHBad 3apax%KeHUA, CHATaA B pacTBOp 
mepxsopata cCBHHIla mnocie mpeObiBaHy 

B HeM B TeyeHHe 24 yac. 9seKTpona 
MCXOJHbI + MOTeHIHat KoTOporo cocrapialt 0,3 B, He O6Hapy2xKuBae 


pa3leleHua Ha BOLOpOAHY!O M KUCOpOosHy10 OGsacTH (puc. 1, 2). Tlocame mxc 
rOKpaTHOrO OTMBIBaHHA IJIEKTPOa XJIOPHOH KUHCOTOH Mp OHOBpeMeHHO 
aHOJHON NOAPH3auMH JO noTenwuata 1,6 B MOUTH BOCCTaHaBJIMBaeTCA HOL 
MaJlbHad :bOpMa KPHBOH 3apA%KeHHA, OHAKO BOOPOAHAA YaCTb OCTAeTCA HE 
CKOJIbKO COKpalll@HHOH, a HayasiIO OKHCJICHHA — CMeILCHHbIM K MeHee TOJIOK} 
T@JIbHbIM 3HAYe€HHAM MOTeHUHMadla (puc. 1, 3). I]pu nocmezyrouem npe6pipanu 
TaKOFO OTMBITOFO 3JIEKTPOa B He COJep2xKallleH HOHOB CBHHILa XJIOPHOH KUCJION 
B TeueHHe 20 yac. B aTMocdepe a30Ta BOJOPOAHAaA YaCTb AHOMHOH KPHBOK YK¢ 
pauMBaeTca elle Golee H HavaJIO OKHCJICHHA elle CHJIbHee CMelaeTCA K MeHE 
aHOJHbIM 3HaveHHAM NOTeHWMasa (puc. 1, 4). [locmeqHee yka3biBaeT Ha TO, 41 
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PH CONMPMKOCHOBeHHH MWiaTHHbI c pacrBopom Pb(ClOa)z cBHHelL yacTHuHO 
POHHKaeT B yOb NaTHHbI M BLIXOMHT MOCTeMeHHO OOpaTHO Ha MOBePpXHOCTb 
ocje ee OUNCTKH. AHaJIOrHUHbIi atpeKT NPOHHKHOBeCHHA aHHOHOB B Iviy6b 
JaTHHbI Hadwofasca BnepBple H. A. Ba- 
alOBOH MeTOJOM paHOaKTMBHbIX HHu- 
aTopos (?) MH NOATBepxkeH HacTOALIHM 
leTOOM WIA cyuad Homa uM Tantus (*). 
MeleHHe Havalla OKHCJIeHHA K GOovlee 
ATOJHbIM 3HaYeCHHAM MNOTeHIMasla Mpu 
PHOaBJICHHH COJM CBHHWa K XOponsmarTu- 
aTy pH MlaTHHHpoBaHHH ObWIO yxe 
MHCaHO pauee (°), 

OnpiTbl no aycopOuuu u3 0,1 N CdSO, 
[POH3SBOAMJIHCb TIpH HCXOJHbIX 3HaYeCHHAX 
loTeHiHasa 0,3 B H 0,6 B. B nepBom cay- 
ae ajicOpOuMOHHbIi cCABHr MOTeHIMasa 
octaBJiall 4 0,32 B. AHOZHaA KpuBaa 
aps2xKeHHA B pactBope CdSOsz (puc. 2, 2) 
[MeeT HEOOLIUHYIO (POpMY, YKa3bIBaIOLLy10 
[a 3HAYHTeJIbHOe YMPOUHEHHe CBA3H BO- 
(Opoyqa Cc MeTaJIJIOM; 3Ta MWCKaxKeHHas 
HOJHaA KpHBax, OfHaKO, B OTJIHUHe OT 
oro, 4TO HaOsOaeTcaA B OOJIbINMHCTBE 
Jy4aeB MPH HaJIMYMH 3HAUHTeJIbHBIX al- 
OPpOWHOHHBIX adpekToB, He yKOpoueHa U 


93 


04 kynfome 


Puc. 2. Bausaune agcop6unu uonos Cd u3 
cyIbaTa KayqMUA Ha AHOZHbIe KPHBbIe 3a- 
PHKCHHA WlaTHHupOBaHHOK Pt. / —B 
IN H2SOa; 2— Bs 1N H2SO4+ 0,1N 


IDAKTHYECKH CJIMBaeTCA C HCXOQHOH KpH- 
oh mpH 0,9 B. OTMbIBaHHeM B CepHOli 
<HCJIOTe IPH OJHOBPeCMe€HHOH aHOAHO! ,nN0- 
IdpH3auHH Wo 1,6 B MOXKHO BOCCTaHO- 
3HTb HCXONHYIO (POpMy AHOAHOH KPHBOL 
apsKeHUA (puc. 2, 3). B cayuae aycopo- 
[HH KaMuA HaOuofaeTcH Ooslee paHHee 
)KUCJIEHHE MvJIaTHHbI, 


CdSO4;_ 3 —nocne aycop6uun us 1N 
H2SO4 + 0,1 N CdSOa mpu ncxogHom no- 
TeHwHase 0,3 B TeyeHue 20 uac. mw MHOrO- 
kKpaTHoro oTMpIBaHHA B 1N H2SOa; 4 — 
Tlocle MpeOpiBaHua B pacTBope H2SO. B 
Teyenne 80 uac. Hayano kpuBpix 3 u 4 
CBHHYTO 10 ocH aOcuncc Ha 0,2 B 


KoTOpoe HaGoqalocb H ApH afcopOunuu Tannua u 


‘BHHILa, a TaK2Ke BbIXO] Ha OTMBITYIO MOBEPXHOCTb MWaTHHbI KaIMHA 3 GOovlee 
‘yOOKHX cs0eB MeTasia. Ilocnequee}aBneHve, OfHaKO, ropa3yo cu1a6ee BbIpa- 


atc mt at 


\COpOMMOHHbIe CABHTH NoTeHuMasa (B) Nw1aTu- 
HupoBaHHoro Pt-aneKTpoxa mpn afcopounu 
odSO,4, CdCly, CdJ2, KC] u KJ. Pou 1N H,SO« 


ss 7 

#2 | % 3 ahberen ht 
; as s) Ko) so) O is 
= Re O O O < i 
es es le Sadachan 
Bese Ss fs See 3 

0,3 |0,32 | 0,4177;—0,06|—0,06/—0, 27 
0,4 0,146 —0,12 
el 0 0,085 
0,6 |0,085|\—0,015|—0,3 
) 0,65 —0,085 |—0, 46 


2KeHO, 4eM B Culyuae Pb. IIpu ucxoz- 
HOM noTeHiHasie 0,6 B alcopOmHoH- 
HbIM CBHI NOTeHIHasla COcTaBJA 
seero 0,085 B UM MpOHHKHOBeHHe 
KaJIMHA B TuyOb MeTaJiuia He HaGuII0- 
WaJlocb. 

Hamu OblIo paccMoTpeHO TakxKe 
mopeseHue Pt-aekTpoya B pacTBO- 
pax xJopufa WH HOoAuAa Kamu. 
[lockoulbky B 3THX COJIAX AKTHBHBI- 
MH SABJIAIOTCA KaK KaTHOH, TaK H 
aHHOH, TO 3HaK acopOmHOHHOrO 
CiBura MOTeHWMala B MpHcyTcTBHH 
COJIM 3aBUCHT OT 3HaYeHHA HCXOAHOLO 
noTeHitvana. BTaOm. | MaHbl 3Ha- 
YCHHA aJCOPOMMOHHBIX CIBHrOB M0- 
TeHIalla B pacTBopax cyvbdara, 


“Opa u HOWMAa KAIMUA U, AJA CbaBHeHHA, ajl\cOpOlUMOHHbIe CABUIM NOTeHWHa- 


la 
ibIX NOTeHWHaJIOB. 


B pacTBOpax XJIOpHjla WM HOAUMa KaJInA B He€KOTOPOM HHTepBaJI€e UCXO]- 


Kak BuqHO u3 TaOJ. 1 cMellleHHe HCXOJHOFO NOTeHIHasa B AHOJHYIO CTOPO- 


iy cCOMpoBowaeTcA YMCHbUICHHeEM MOJOXKHTCJIBHOTO 


CHBura TNOTeHiHalla 


; cayuae CdSOu4, mepexoOM OT MOJIOXKHTEIbHBIX 3HAYCHHH K OTPHaTeJbHBIM 


O TAH, t. 120, Ne 5 
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p CdCle u Bo3pacTraHveM aOcOJIOTHOrO 3HaveHHA OTPHLaTeIbHOrO CABura O 
TeHuMaa B CdJz. Takum 06pa30M, Oovlee NOJIOXKUTEIbHbIC 3HAYEHHA HCXOAHO 
MOTeHWHaa BO BCeX CJIy4¥anxX OarOMPHATCTBYIOT aCOPOWUHM aHHOHa HM MellakK 
ajicopOmuu KaTHoua. CABHrH NoTeHWHasa, HaGJIOMaeMble B pacTBope Covel Kaj 


005 / kynfom® Of = G2 (8 kyn/em? 


Puc. 3. Bananne aycopounu 
CdCl, Ha aHo,HBIe KpUBbIe 3a- 
PA2XKeHHA  NWaTHHHpOBaHHOHt 
Pt. /—B1N H2SOs 2? — BIN 
HeSO4 + 0,1N CdCle; 3 — 
B1N H2SO4 mocae agcopounH 
u3 IN HeSOsa+0,1N CdCle 
mpu 0,3 B mw MHOroKpaTHOrO 
OTMBIRAHHA B H2SQOq4; 4 — B 
IN HeSOg nocae npeOpiBaHua 
B pacTBope B TeyeHne 20 yac. 
Hayao KpuBpix 3 wn 4 CABHHYy- 
TO mo ocu_a6cuucc Ha 0,05 B 


Puc. 4. Bansanuve agcop6uuu CdJy Ha 
aHOJHbIC KPHBbI€ 3apAKeHHA TwWaTH- 
HupoBpaHHoH Pt. J — B 1N H2SOua; 
2—s pactsope 1N H,SO,-+ 0,1N 
CdJ2; 3—mocne aycop6unn CdJ 
pH HCXOAHOM oTeHyHase 0,3 B, 
OTMBIBaHHA B H.SO, u OHOKpaTHOoH 
KaTOJHOH Nouapusaunu; 4 — nocue 
anbHeHimero MHOTOKpaTHOrO OTMBI- 
BpaHHa BIN H,SOa npu nonepemen- 
HOW aHOMHOM HM KaTOAHOH NomApusa- 
uuu. Hayano kpuHBolh 4 caBuHyTO m0 
ocu a6cyuce Ha 0,2 B 


MHA, BO BCeX CJIYYanX HMECIOT OOJIee NOORKUTEIbHOe WJIH MeHee OTPHIMAaTeIbHC 
3HaveHHe MO CpaBHeHHIO C paCTBOPaMH COUJIeli KaJIHA C TEM K€ AHHOHOM, UTO BE 
3BaHO HasloxKeHHeM acpekta aflcopOuuH KaTHoua Cd?" Ha accbekT acopOuHH aH 
ona. JIA cilyuad PpaHHbl pacTBOp — BOsAyX, Ha KOTOPOH cnemMuyecka 
aycopOuusA KaTHOHOB orcyrcTByet, A. H. ®pymkuH (*) HaGmoan Gonee orp! 
WaTesbHOe 3HAYeHHE aCOPOUMOHHOTO CABHra NOTeHWMaa B UpucytcrBuHn Cd. 
10 CpaBHeHHIo c pacTBopamu KJ TOM %xXe KOHIEHTPallWH, 4YTO CBAB3bIBaIIOCb H 
¢ HaslM4unemM B pacTBope CdJ2 KOMMJIeKCHBIX aHHOHOB Tua CdJ3, o6anarolly 
MOBbILIeCHHOH alcopOupyemocrTbio. 

AHOJHbIe KPHBbIC 3aps2KeHHA, NOJIYYCHHbIe B MpucyTcTBUN CdCle (puc. 3, 2 
yKas3bIBaloT Ha HaJiMuHe MpOUHO CBA3aHHOTO BOOpoa HM Ha CMelleHHe Hi 
yasla OKHCJICHHA K Ooulee AHOMHHIM 3HayeHHAM. TlocneqHee, OUeBHHO, Hayo oO’ 
HeECTH 3a CUCT BJIMAHUA HOHA XOPa, MepeKPbIBAalOllero CMeLLeHHe Hauasia OK 
JICHUA B KaTOAHy!0 CTOPOHY, BbIsBaHHOe aycopOuHel KkagmMusa. MuoroxpartHc 
CMBIBaHHe CePpHOM KHCIOTOH BO3BpalllaeT aHOAHOH KPHBO 3apsxKeHUA UCXO, 
Hy! copmy (puc. 3, 3), mocse uero nocue NpeObIBaHHA 3/IeKTPOa B CepHOHi KI 
cote B TeyeHHe 20 4ac. MOXKHO BHOBb OOHAPyXUTb NOABMCHHE KAIMUA Ha I 
BePXHOCTH 9dIeKTpoya (puc. 3, 4). 

AHOJHaA KpuBasd 3apsAx%KeHHA B pacTBope CdJe (puc. 4, 2) MoBomMNach Tou 
KO JO 0,55 B 3-3a HacTyMalollero MPH Gosee AaHOJHbIX NMOTeHIWMaaxX OKHCJICHH: 
Tlocae ancop6uuu CdJ2 npu notenyuvane 0,3 B u oTMbIBaHua B HeSO, mOJT 
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yaeTCH KPHBad 3apAxKeHHA (pue. 4, 3), XapakTepHan uid Homa. II]pu JambHeL- 
IWeM OTMbIBAHHH WH MONMepeMeHHOH aHOAHOH M KaTOAHOH NoApH3salHH cbopma 
KPHBOH 3apxAx%KeHHA MpHOMMKaeTCA K HCXOJHOM, OMHAKO BOOPOAHAA OOsacTb 
OCTaeTCA YKOPOYCHHOH H HayaslO OKHCJICHHA CMEILEHHbIM K Ooslee MOMOKUTEMb- 
HbIM MOTeHUHaslaM, KaK 9TO HaOJilOJalocb Nocse alcopOuun Hosa H3 pacTBOpOB 
KJ. Saqepx%kKa Havasla OKHcMeHHA NocTe alcopO6unu us pacTBopa CdJa BbIpa- 
*KeHa cylaOee, YEM B CulyYae afcopOunu us pacTBopa KJ. B stom mpoasBusetcH 
BJIMAHMe HOHOB Cd. BunsaHue noua liofla Ha POPMY KPNEOH 3apsAxKeHUA BLIPaxKeHO 
CHJIbHee nocyie alcopOunu Cd np ucxoyqHoM noTeHiMase 0,6 B; Hayao OKUCe- 
HHA CMCIWLEHO B STOM CJlyuae B CTOPOHY GOosee AaHOHEIX NOTEHILMAJOB. 

AcopOuvoHHble CABHrH NoTeHWMasa B cayyae Zn** Onlin BbiIpaxKeHb! Cwa- 
Gee, eM B cuIyuae APyrHx HCCeNOBaHHbIX B HaCTOAINeH pa6oTe KaTHOHOB H CO- 
cTaBslaIH Ha (~oHe 1 N HeSO4a npu ucxogHom noteniHaue 0,3 B Ana 0,1N ZnSO4 
0,12 Bu ana IN ZnSO. 0,31 B. 

Ancop6uua Lit, Cst+, Sr?+ u Ba?+ He moraa ObITh OOHAapyxKeHa HH NO HCKa- 
2KCHHIO (POPMbI AHOMHBIX KPHBBIX 3apAKCHHA, HH MO CABHry NOTeHWMaa. Pa- 
Hee (1) aHaJIOrHUHbI pesysbTaT Obl NOMYUeH B CJyYae Cysbata aHTaHa H TO- 
pus. OrcyTcrBue 3amMeTHOH cnemuduyecKOH acOpOuHH 3THX BbICOKOSapALHbIX 
HOHOB MOXKHO CBA3aTb C UX OobWON sHeprueH ruApaTauH. 

IIpHBeqeHHble pe3yJIbTaTbI BMECTe C JAHHbIMH, NOJIYYeCHHBIMM paHee MIA Tas- 
JIMA Ha miaTHuHe (1) u pryTH (°), He OCTaBAIOT COMHEHHA B TOM, UTO KaTHOHHI, 
9JIEKTPOHHAd OOONOUKA KOTOPHIX He OG/afaeT KOH*UrypanMen OnaropodHbix 
Ta30B, MOryT OOHAPyKUBaTb CTOJb Ke CHIbHO BbIPaKeHHY!IO cNemupuyeck yo 
ajcopOluio Ha MOBe€pXHOCTH MeTaJJIOB, KaK THMMUHbIM MOBeEPXHOCTHO-aKTHB- 
HbIH aHHOH — fox. ConocraBseHve JaHHbIX, MOJYYeHHbIX B HacTOAMeH padorTe 
m0 KaMHio, C JaHHbIMH, OTHOCALMMUCA K azcop6uun Cd Ha pTyTH (°), 3acTaB- 
JIAeT MpefMOaraTh, YTO ABJICHHA 3TH BbIPAaKeHbI ToOpa3sqO CHJIbHeEe B CJIyyae 
alcopOuHH Ha wate. 

Buipaxkato riyOoky10 OlarofapHocTb akay. A. H. ®pyMKuHy 3a WeHHbIe 
COBETHI IPH O6cyXeHHH pe3ysbTaTOB STO paOorTHl. 


MockoBckui TocyapcTBeHHBIM YyHHBepCuTeT Tloctynusio 
um. M. B. JlomoHocoBa 19 II 1958 
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Joxaagpn Akagemuu wayk CCCP 
1958. Tom 120, Ne 5 


PH3BHYECKAA XHMHA 


7. A. WBAHKHH 


PEHTTEHOBCKAA AMSPAKUWHA HA OBJIACTAX, COCTOALIUX 
M3 JJIMHHbIX MOJIEK YJI 


(ITpedcmaeaeno axademuxom B. A. Kapeunoim 8 I 1958) 


PaccmoTpeHHe COBPeMeHHBIX JIaHHbIX O CTPOCHHH JIMHeEHHbIX MOJIMMepOB 
IIpHBOAUNT K BBIBOAY, 4TO CTPyYKTYPHOM eMHMMeEH PAa NOMMeCPOB ABJIACTCA 
COBOKYNHOCTh — NayKa wWenel, OJHOBpeMeHHO Mmpoxoxalyux uepes ob6macTH 
C pa3HbIM mopsyKom (1). B cBa3v c TaKOH MOJeJIbIO MpecTaBJIAeT HHTeEpec pac- 
yeT QupakuHH Ha OGNAaCTAX, COCTOAMIHX H3 JWIMHHbIX MOJI€KYJI, OCH KOTOPbIxX 
MapasJIeIbHbI Wpyr Apyry. Morxkxo mpescTtaBuTb ceOe yaKOBKH MapadJJIesIbHbIX 
IeMHbIX MOJIeKYyJI C pa3/IH4YHOH cTeneHbIO MopsyKa. OMWH U3 cayyaeB — TH- 
(bpakWMA Ha «TeKCTYPHpOBaHHOM »%xUAKOcTH» — paccmoTpeH H. C. AnspeeBsor 
u B. WU. UBeponozon (7). 

B Hactosulelt pa6oTe MpousBOANTCA pacueT PeHTTEHOBCKOH Mupakwuu Ha 
COBOKYNHOCTH OGsacTeH, OOpasyIOulMxX aKCHasIbHy1o TeKcTypy. OOslacTH oOJH- 
HaKOBbI H MOCTPOeHbI H3 JJIMHHbIX MOJICKYJI, OCH KOTOPbIX MapaJIJIeIbHbI OCH 
TEKCTYpbIl. PaccMaTpHBaloTca cCulefyroulve clyuan: 

I. Buytpw KaxkgoH oOsacTH cyUlecTByeT MOJHbIM TPpeXMePHbIM NMOpAIOK. 
Ocu ene oO6pa3yioT MpaBHJIbHyt0 pelieTKy. Crporo 3aKOHOMePHbIMM ABJIAIOTCA 
a3HMYTAJIbHbI€ MOBOPOTh! WemeH BOKPyr CBOHX Ocel HW CABHIH WeneH BAOIb OCH. 

II. CaBo6oqHoe BpauleHHe HW 3aKOHOMePHbI CABUr lene — Wen CBOOOAHO 
BpalllaloTCcA BOKPyr CBOMX OceH, HO CABHF BAOJIb OCH OCTaeTCA 3A4KOHOMEPHBEIM. 

III]. Cso60qHoe BpalieHve H NPOW3BONbHbIN CBU — 9TO CyYaH O]HO- 
MepHOH AMpakuHu, KOra NPOH3BOJIEH H a3HMYTAJIbHbIM NOBOPOT, HM CABHr 
BOIb OCH. He paccMaTpHBaeTcA, KaK ABHO HepeaJIbHbI, CJ y4alH MPOH3BOJIbHOTO 
caBura HW cTpororo a3HMyTaJibHoro MopsAyKa. 

I.: TIpeqnonmaraem, uTo umeetca Z OGnacTel, COCTOALLHX H3 nN Wenel Kalas. 
Ifemb, B CBOIO OYepedb, cocrouT H3 N OJMHaKOBbIX py aTOMOB, npHuem N 
BeIHKO. OTY MOBTOPAIOWyoca rpynmy u3 P aTOMOB MbI 6yeM Ha3blBaTb A4e;i- 
KOH Wenv. Kak noka3aHo B (*), BO3MOKHbI TOJIbKO Ba THMa YNaKOBKH Mpoek- 
WH WeneH B SKBaTOPHabHOM MocKocTH. B O2HOM csryyae Bce Wenu TpaHcas- 
IKHOHHO MACHTHYHbI, B APyrOM CJlyuae HMeIOTCA Be FpyNMbl TpaHCJIAWHOHHO 
HCHTHYHbIX WeneH. Llenu cBA3aHbI TPaHCJIAWHOHHO, eCIH OHH MepeBOosATca 
Apyr B Apyra c MOMOMbIO BeKTOpa, NepNeHAHKYAPHOTO OCH Wen, T. e. WexKa- 
mero B SKBaTOPHasIbHOH MOcKocTH. HecBxaA3aHHble TpaHCIAIMHMOHHO Len OT- 
JIHYalOTCA CUBHTOM BOJIb OCH TEKCTYPbI H NOBOPOTOM BOKPyr 3STOH xe OCH. 

Paccmotpum o6mMit cyyaii, mpeqmosoxKUB, YTO BCe Wen B OGMACTH MOXxKHO 
pasOHTb Ha Be TpynMbl TpaHcAWMOHHO MyenTHuHbIx wenelt. MnTrexcuBHoctTs 
paccesHuafOHOH OONacTbIO B*2JIeKTPOHHbIX eMHHIAX paccesHUA: 


I = \fafw exp (isRaw), 


RR’ 


rye f,aTOMHbIi (bakTop; s = 4nsin6/A u Rae — MexKaTOMHbIit BeKTOp. 

Paso6pem J Ha ype uacru: J =/'+/”". B I’ BOHJLYT BCe YWICHbI, OTHOCA- 
WIMeCH K CYMMHPOBaHHIO MO aTOMaM TPaHCJIAIMOHHO CBASAHHbIX Wenefi, a B J” — 
BC€ WICHbI, OTHOCAUIHeCA K NapaM aTOMOB TPaHCJIAMMOHHO HeECBA3AHHBIX wenelt. 
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Paccmorpum J”. Jlio6oi mexaTomubili BeKTop Ry MOXKHO MpescTaBuTh 
B BYe: 


Rar’ = Pnm’ oe Lend at Nmm'db + Per’ 


SHaukaMH m Mm’ HyMepyem uemuv, k u k’ —aromni; oe: M@XKIeNHOH BeKTOp 

B SKBaTOpHaJIbHOK MocKocTH; b — BeKTOP BOMb OCH, paBHbIi nepvoxy wenn; 

/—wenoe YHc10; | mm |< 1. O6o3sHauHM cocTaBJsmtoMLyIO § IO OCH MOsIeKYJIBI 

S, H B 9KBaTOPHaIbHOH MJIOCKOCTH S;: S=S,-+5,; aHaNOrHUHO WIA Ppp CO- 
> > 


= 
CTaBIAONaA MO OCH Yaxb, B MMOCKOCTH pa’? Terr = Orne + Yrrd, Omm'hh! = 
> _> 


= Omm’ + Orr’ UW Ymm'kk’ = Nnm’ + New’. JlioOaa Mapa syeeK JlaeT OMHaKOBbIN 
HaOOp Tx’, MOSTOMy CyMMHpOBaHHe No mm’ u kk’ MoxHO pa3yenuTb, HW Mocse 
mpeoOpasopanwh nosyuHmM (€— HOMep cuJloeBoOii) 


I’ = WN? >, > Fab exp [i (Soren “fs 276% mm’k’ )])- 


mm’ kk’ 


J{1A TpaHCJIAWUHOHHO HCHTHUHEIX Lene Yinm = 0 u 


I’ = N? DS) Dd) fafe exp [i (Sr Omm'nw + 2n6qw)]- 


mm’ kk’ 


Tlopopot oG.lacteH OTHOCHTeIbHO OCH TeKCTypbl OecnopsfoueH. Cpenzuaa 


WHTCHCHBHOCTb, paccesHHasd BceMM OOslactamu: J = /’ + /"; @ — a3uMyTaJIbHblli 
yroJl B 9KBaTOpHaJIbHOH mulocKocTH. Tak kak 
en 


: \ exp [iS, Pmm’ar’] d@ =Jo(SrPmm'nr’) (Jo — bynkuna Beccens), 
0 


TO B pe3yJIbTaTe ycpeHeHHA Nosyyaem 


I” = NZ } >, ff nly (StOmm'hr’) EXP [L275] mm nr’); (1) 
mm’ RR’ 

I’ = N°Z DY) Difebwlo (SPmm'nn’) exp [i2ne qn]. (2) 
ES CTY 


IlpencTaBisioT HATepec JasibHeuiMe mpeoOpasoBanua (1) u (2) c MOMoLLbIO 
W3BeECTHOFO pa3zsOxKeHUA Jo. 


Pmm’hh! = V Cem + Pry — 20mm'Prr’ COS Pmm’ah’ » 
> > a 
TIPHYeM, CCI Omm’ne’ — YTOM MCKAY Pmm’ U Par’, TO Omm'he’ = 180° — tmm'nn’; 
Torya 


Jo (SrPmm'nr’) = Iq (SrPmm’) Jo (SrPur’) + 2 S) Jn (SrPmm’) In (Sern?) COS NPmm’nr’. (3) 


n=1 


Cuayasa c MOMOLbIo (3) mpeoOpasyem I’, Tak Kak WIA TpaHCJAtHOHHO 


HCHTHUHBIX Were Ppp = Prk WH Nnk’ = — Mn'h, TO 
>, >: file so (S:Pmm’) ala (S/Onr’) exp [i2xeYnr’| — 
mim’ kk’ 


m>m p k’>k 
=[n+2 S Jo(seemm’)|[S) f+ 2 Dy fable (Sronw’) cos 2néau |. 
h=1 


mm’ kk’ 


Omm’kr’ = 180° — Pmm'n'r, TOrMa CyMMa COS NOmm’nh’ + COSNPmm'k'k PaBHa 
HYJIO [If HeueTHBIX 1 H 2COSNOmm’hh’ DJIA 1 YeTHbIX. Urak, cyMMupoBaHne 
{077 


| 


m0 TpaHCJIAWHOHHO CBA3aHHbIM IenAM jlaeTs 
m>m k’>k 


[NZ {| eeu (SrPmn) | [y fe +2 >) Prefer (SrPen’) Cos Irian ata 
hae iar mm’ R=1 kk 
+83 YD) Pebedn(SrPmm’) Sn (SrPrv’) COS 2nE Mune COS no mn n't (4) 


mm’ kk’ n uerTupie 


Pacemotpum tenepp J”. Tlockompky B (1) BxoguT cymMMMpoBaHHe 0 HecBA- 
3aHHbIM TPaHCJIALMOHHO 1eMAM, TO, BOOOULe TOBOpPA, prrs&O, Yrr=OUm=-m’, 
HO Pmm’kk’ = Pm'mk’'k HM Vmm'kk’ = — Wm'mk’k- 

Crpynmupopap sce wieHbI mo mapam mm’kk’ u m'mk’'R W pa3s0OxKUB 
Jo (S+Pmm'kr’) B PAL coracHo (3), mowyuuM: 

= m>m 
I” = 2N°Z | J) Sfabudo (Sremm) Lo (Srpew) COS 287m m’nn’ 
mm’ kk’ 
m’>m 
+ 2 ») 5) Ps fefrdn (S;Omm’) Je (SrPrr’) COS 2TENmm’kh’ cos nmr : (5) 
mm’ kk! n 

IIpopectu psa /” ynpomleHua Takoro 2Ke Ba, Kak Jia 1’, B OOWeM Bue 
He ylaeTcs, TaK KaK, CCIM Yr’ = — Na’k, TO Orr’ FE Onn, HW AHANOPHYHO AA mm’ 
UW Qmm’- 

IJ. B sTom culyyae H3 BeENMUMH, XapakTepv3yIOUIMX MeKIeNHble H Me2xKaTOM- 
HbI€ PaCCTOAHHA, Pmm’, mm’ UM rr’ OCTAHYTCA 6e3 HW3MeHeHHA, U3MeCHATbCA 
GYAYT Pmmkr’ UM Prr’- 

IIpu paccmotTpenuu culyyaeB cBOOOAHOrO BpaleHHA WM OHOMepHOH AudppaK- 
IMM MbIl He pacCCMaTpHBaeM BJIMAHHA Ha MHTCHCHBHOCTb M3MeHeHHH B pacnouio- 
*KCHHH Ie€HTPOB Werle B 9KBATOPHaIbHOH NIOCcKOcTH. SameTHM, 4TO Mosyuae- 
MbIe HWKe (POPMYJIbI OCTaIOTCH BePHbIMH HW B TOM CuIyyae, KOrfa HapylllaeTca 
MpaBWJIbHOe pacmouOxKeHve OceH Wenel. Pmm'kr’ MPHHUMaeT sHOObIe 3HaveHHA 

eames 
oT 0 no 2x. CpeqHee 3HaueHue cos ee = 0. Bpiqemum caaraemple cm =m’, 


Torza 
k’>k 


> ra ald fi a2 > fried (S;Opp’) COS Qian aie 
kk’ 
m’>m 


+2 DSM iabudlo (Seemin’) Jo (SrPan’) COS 2éNxp’, 


mm’ kk’ 
Paar = V 02 + 02, — 2on0n’ COS Ynr’, 
> => 


PC Pp HW Px’ — NPOCKIUMA Fp, UF,” Ha 9KBATOPUAJIBHY10 IJIOCKOCTD, a Yprv= 180°— yap, 
> —> 


TE Yer’ — YTOM MOXY Pr W Pp’. Pre’ HE MOCTOAHHO, TaK KaK MIP HesaBicu- 
MOM BpallleHHu Weneli },p- U3MeHmeTcA OT O fo 2x, ecmH aTompl k u k’ mpu- 
HajWiexaT pa3sHbIM wemaM. IlostoMy JOsKHO ObITh ycpeqHeHO Kax0e J, (S;Onp’), 
BXOJALee B CYMMYy 
m’>m 
Dd) Dy lebalo (SeOmm) Jo (Srpnn’) COS 2RENune Sq (SePrn’) = Jo (SPR) Jo (SrPn*)« 
mm’ Rk’ 


B pesybTaTe B culyyae cBOOOAHOrO BpallleHHA nomyyaem: 


k’>k 


P= Wezin[S) R42 3S faieds (sromw) cos 2nénaw | + 
k=1 ey 
m'>m 
+2 S} Jo (SrPmm) DY fabio (8:0) Jo (Siew) cos 2m} (6) 
mm’ RR’ 


1078 


Paccyxkfaa aHasorMyno, mua 1”, nonyuuM: 
Mot m>m 
1" = 2N®Z OS) DS lebaedo (SePmm) Sq (Sree) Jo (SrPn*) COS 2 Amm’ah’s (7) 


mm’ kk’ 


Ill. lockoubky ycpequenne Aa cayuat cBo6o_Horo Bpatenna TIpOBeeHoO, 
CTACTCA PACCMOTPeTb, KaK H3MeHATCH (hopMyvib! (6) u (7), ecum cyABHr Move- 
‘YJIbI BOJIb OCH OyyeT MpoMsBOuIbHbIM. PesybTaT ycpennenua pa3mMyeH 


apes in i 
Wit € =O ué~0. Ecam €-40, To, Kak BHIHO n3 (1)? = 10 rake nak 
0S 2TENmm’kk’ = 0. 
Cos 2neY]nn = 0, ecm aTompl k u k’ w3 pasHpix weneli u 
R’>k 


a P. 
T= T= N*Zn[S) +2 SY fabede (scnw) cos 2xémw 
k=1 


Rk! 


Aaa §= 
Ot MME P R’>R : 
P=P +1 =NZ{n[S) RAD fafedo (Seon) | + 
kR=1 RR’ 


+2 SY Jo (SePmm’) S Fale To (SrPx) Jo (S:00). 


kk’ 


3ieCb CYMMHPOBaHHe WeT MO BCeM LWelAM, TaK KaK B 9TOM CJlyyae BCe Wen 
JABHOMPaBHbl. 


B 3aksO4eHHe OTMe€THM XapaKTepHyto OCO6eCHHCCTb BbIpaxKeHHH JIA it Yu 


 B cilydae TpexMepHoro nopsyzKa. B dopmysax (4) 4 (5) uneHbI cyMMbI m0 1 
OepxKaT BbICOKMe HOMepa (byHKUMH Beccea. U3pecrHo, yro mpu yBemmueHuu 
1oMepa Te€pBbId MaKCHMYM (PyYHKUMH CTaHOBUTCA MeHbIUe HW OTOMBMraeTcA 
< OOJIbUIMM 3Ha4deHHAM apryMeuTa. [losToMy nepBbIH ueH, COCTOALIMH H3 PyHK- 
{MM HyJIeBOrO NOpAKa MW He 3aBMCAWIMH OT a3MMyTaJIbHOrO MOpAKa, B OCHOB- 
1OM XapaKTepH3yeT BCIO KPHBy!O MHTCHCHBHOCTH JIA MaJIbIX S,, T. €. MaJIbIx 9. 
3K1a, WpyruxX 4IeHOB CYMMbI OTHOCHTCA K TeM OOblIHM 9, Gem OoubIIe HO- 
fep 9TOrO 4leHa. OCHOBHOH pe3yJIbTaT CBOOOJHOrO BpallleHHA 3aklOUaAeTCA 
3 OTCYTCTBHU usleHoB c Jp WIA n> 1, T. e. B OrpanHHyeHHH udpakuWMOHHOrO 
10d. YcpequHenve B pe3yJIbTaTe W3MeHeHHM ppp Oy eT MaJIO BJIMATh Ha KPHBYIO 
{HTeEHCHBHOCTH. Pe3yJIbTaTOM KOJIeOaHHH WereH B HeEKOTOPOM HHTepBase yrJIOB 
;OKpyr OCH TeKCTYpbl Tak»xe OyyeT OrpaHHyeHHe MPpakUMOHHOrO MOA, Tak 
(aK HeOOJIbIUMe H3MCHCHHA Omm/kk’ TEM «CHJIbHEe YCPeAHAIOT? COS NOmm’nr’, UM 
JOJIbIUe ft. 

Jima pacueToB NO MNOJyYeHHbIM (OpMylaM HeOOXOJMMO 3HaTb MexKI{eMHbIe 
[| MeKaTOMHble paccTosHud. Ecum 93TH BeJIMYMHbI M3BeCTHbI, TO, CpaBHuBad 
YeSyJIbTATbI PaCu¥eTOB C 9KCMCPHMeHTOM, MO?KHO H3yyaTb CTeneHH NopayKa 
; Pas/IMUHbIX OOJIacTAX MoWMMepa. DtoT BoMmpoc Oyler paccMoTpeH B Apyrom 
fecTe. 

Jlannaa pa6ota BbimomHeHa NOX pykoBoycTBom mpod. A. UW. Kuratiropoz- 


KOFO, KOTOPOMY aBTOP MpHHOcHT rulyOoKy10 OslarojjapHOCTD. 
Ilocrylnao 
6 I 1958 


WHMTHPOBAHHAA JIHTEPATYPA 


1B, A. Kapruu, A. We. Kutatropoackua, I. J. Caouumekus, 
ot, Kypu., 19, B, 2, 191°(1957). *H.C. AuaApeesa, B. UH. UMBbepouoBa, 
HobusuKka, 2, B. 3, 281 (1957). ® A. HW. Kutatropoxckun, Oprannueckaa 
pucramioxumus, M3n. AH CCCP, 1955. 
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Jloknanp Akagwemun nayk CCCP 
1958. Tom 120, Ne 5 


MW. C. KYJIAEB u A. H. BEJIOZEPCKHU 


IJIEKTPO®OPETHYUECKOE H3Y YEHHE 
NOJIU®OC®ATHO-PHBOHY K JIEHMHOBbIX KOMIIJIEKCOB 
H3 ASPERGILLUS NIGER 


(IIpedcmaenexo akademuxom A. H. Onapunoim 24 II 1958) 


B mpeqbigqymux pa6orax (1%) Obwio ycraHoBleHo HasHuHe B Aspergillus 
niger JByX pa3IHUHbIX (paki mnomHpocdaToB — KHCJOTOpacTBOpHMOH F 
KHcJIOTOHepacTBopuMon. Ilomudocdarbl KHCOTOPaCcTBOpHMOK (pakIHu, BALHMO 
HaXOJATCH B KJIeTKaX B CBOOOAHOM COCTOAHHH, TOra Kak MOMMOcparTbl KMCJOTO- 
HepacTBOPHMOM (bpakIHH CBA3aHbl C KaKMMH-TO KJICTOUHbIMH KOMMOHEHTAMH 
Ilo 2aHHbIM Hale ma6opatopun (1,?,4,°), nomwHdocdaTbl KHCJIOTOHEpacTBOp AMO} 
(paklHu CBA3aHbI C pPHOOHYKJeHHOBOL KucOTOH (PHK), o6pa3ya nomuu@ocdar: 
HO-PHOOHYKJICHHOBbIe KOMIVJICKCHI. 

B HactostleH paOore Jin pelieHHA BOIpoca O peaJIbHOM CYLICCTBOBaHHH TIO: 
JiMdocdaTHO-HYKJICHHOBbIX KOMIVJI€CKCOB HaMH OblJIl HCMOJIb30BaH HOBbIK Nod, 
XO, @ HMe€HHO, H3y4eHHe UX JTeKTPO*POpeTHYecKOH TomoreHHocTH. Muuewnt 
Aspergillus niger BbIpaujHBaIu Tak, Kak 3TO O6blIO OMMCaHO paHee (7). Ilocwne 
30 uac. pocta MHWelIuH coOupanu, PUKCHPOBaJI CNUPTOM, BHICYWIMBAaJIN CUP: 
TOM HM 9PUPOM H H3MebuaH B WapOBOH MeJIbHHUe B TeyeHHe 48 uacoB. 65 | 
BbICYLICHHOrO H H3MeJIbUe€HHOrO MaTepHadia SKcTparMpoBasN Ha xouony 5% 
TPHXJIOPYKCYCHOH KHCOTOH AA yavleHHA KHCIOTOPaCTBOPHMBEIX TomHoca 
TOB. KHCJOTOHepacTBOpHMbIN OCTaTOK SKCTparupoBadH ca6oh WemoubIO (pr 
8—9) M M3 MOMyYeHHOrO SKCTpPaKTa, NOcle MpeABapHTeIbHOTO yflaleHHA Hy 
KJICONMPOTeHAOB, MOMyuaH HeOUHUeHHbI MpenapaT momwHdocaTHo-pHOoHy 
KJIeHHOBOrO KoMMeKca (1). Brrxoy npenapata cocraBant 1,5 r. 

B ra0. 1 mpefcraBjeHbl aHaIMTHuecKHe J\aHHble, XapaKTePH3yt0lllHe Bbi 
AeeHHbIM MpenapaT nomwMpocaTHo-pHOoHYyKJIeHHOBOrO KOMMJIeKCa Ha pa3J1HU 
HbIX CTa\MAX ero OUNCTKH. M3 JaHHbIxX, NpHBeAeCHHbIX B TaOs. 1, cmefyer, ut 
HenmOcpeACTBeHHO BbIJeeHHbIM mpenapat (A) cofep2xkasl 3HaYHTebHOe KOUIH 
yeCTBO H€HYKJICHHOBOrO (hocopa, MOMHOCTbIO PHApOMH3ylolleroca BO opTodoc 
(para TOJIbKO Nocse 10 MuH. ruqponusa c 1 N HCl, uro c HecOMHEHHOCTbW yKa3bl 
BaJlO Ha MomM@ocdaTHy!o MpHposy yToro cbocopa. 

@ocop HyKJICHHOBbIX KHCJOT BO BCeX CyYaAX ONpeAeAIH CneKTpOmore 
Me€TPHUECKH, a BCE OCTAaJIbHbIe (OPMbI toctbopa — KOOPpHMeTpHYeCKH M0 Me 
Tofy Bocce (°). Kpome Toro, B HeKOTOpbIxX clyyaax ONpedeAIH OOH asoT ml 
KbesibJaJli0 HM yrsieBOAbI C AHTPOHOBBIM PeakTHBOM (7). JlOBOMbHO HUSKHe Hp! 
oOulero H HYKJIeHHOBOrO (ocpopa B NepBOHAaYaJIbHO NOJyueHHOM Mmpenaparte (A 
ykasbIBaIM Ha TO, YTO B HeM, Kpome PHK nu nomucochatra, uMe0cb HeKOTOpO 
KOJIHYECTBO COMYTCTBYIOULHX BeLIeCTB. 

J\1a OUMCTKH penapata OT STHX MpPHMeceli Obl MPHMeHeH MeTOL 30HaIbHOr 
auleKTpoopesa B KpaxMaJIbHOM 6v10Ke (§). Pasmep KpaXxMasIbHOrTO 610Ka 
aJIeKTpooperuyeckon KroBete Opi 40 X 14 X 2,5 cm?, 

IIpenapar A 8 kouuuectBe 400 mr nomeljanu B 610K Ha paccTosHuH 5 ¢ 
or kaTofHOoro KoHIa. [Ip cue TOoKa 90 Ma, HanpsxeHHU 1000 B B 6opaTHoO 
6ydepe (pH 8,82) 3a 15 uac. mponcxogquno oryeTauBoe oTAeneHHe cbocdop ut 
poBaHHOH nomHocatrama PHK or 3arps3HsHOUlHxX ee KOMMOHEHTOB, B 4¥ac7 
HOcTH OT OerKa. Ilo okoHYaHMM OMbITa K BJaxKHOM NMOBEPpXHOCTH KpaxMavia Np 
KlanbIBaH NOMOCKY PHAbTPOBabHOK OyMaru, Ha KOTOPpOH nonyuanca orm 
qaTOK SeKTpooperpamMpl. TlowyueHHbili oTmeyaToK pasfesAJIM Ha [Be paBHb 
NPOAOIbHBIE MOMOCkI, Ha OMHOH H3 KOTOPHIX B YJIbTPacdbHOMeTOBOM CBeTE BHISI 
JAM pacnouoxenHe PHK. Ory xe yacTb O6pabaTHIBauIH 3aTeM pacTBOpOM Opon 
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Ta6Omunua 1 
XapakTepHcTHKa Npenapata NOJMOcaTHO-pHOOHYKeHHOBOFO KomMseKca Ha PassIM4HBIX 
CTayquax erO OYHCTKH (B % Ha cyxoli Bec mpenaparta) 


Po cchop AsoT Wane 
= BOJbI 
PuGo- | (caHT- 


AnasuTHYecKHe NOKasaTeH oom Hykyie-| 410- HeOp- 


P| comma | BYKe-| 3a * jeXoRy- 
HHOB. | MHH. |rannu.} COMME | pop pat 
peak- 
THBOM)’ 


Ilpenapat nosudpochatHo-pu6onyku1e- 
MHOBOPO KOMIVI€KCa JO 30HAaJIbHOFO dVIeK- 
Tpodopesa [A] 7,15.)-4,0813529/0;00| — aes = = 

Ilpenapat nowuochatTHo-pu6onykule- 
HHOBOrO KOMIVIeKCa nNoce 30HabHOTO 
aneKTpodopesa [5] 9,19 |6,42|2,78|0,00} 11,62) 10,60} 26,45] 11,70: 

IIpenapat nosmudocdpatHo-pu6onyKse- 
WHOBOrO KOMIMJeKCa Mocse 9aeKTpodo- 
pesa B anmapate Tusemnyca 8, 0.0, da, 0980500) — — = 


* Tlo pacueTy u3 HYKsJeHHOBOrO docdopa. 


denon6nay — HgCl (°), oObrmaHO NMpHMeHsAeMbIM Aa OOHapyxeHUA Oenka. JIpy- 
rad wacTb OTMevaTKa CJlyKHa WIA OOHAPyxKeHHA coctopa no mMeToxy Xenec 
uw Vimepsyg (7°). Kak BuqHO 43 pHc. 1, 3a Bpema onbita PHK gasexo orxoguaa 
OT 6€IKOBOM 30HbI, MpHyeM PacnosloxwKeHHe (ocdopa B 60Ke TOUHO COOTBeTCT- 
BOBaJIO MeCTOHAXOXKJCHHIO HYKJICHHOBOM KUCJIOTHI. 


Puc. 1. Pacnonoxenne 6emka (6), HykenHOBOH KucoTH (H.K.) u pocchopa (P) 
B KpaXxMaJIbHOM O0Ke (90 ma, 1000 B, 6opaTHE Gydep pH 8,82, 15 uac.) 


B. To xe BpeMA 30Ha, cOfepxalllad GeOK, COBepmleHHO He JlaBaJla pe- 
aKILHH Ha (ocdop, 4uTo cBHAeTeJIbCTBOBaO B MOIb3Y CBA3H TOMUdocaToB He 
c Oerkom, ac PHK. Jina BblgeseHua pa3qeIHBLIMXCA KOMIOHEHTOB COOTBETCT- 
BYIOlWlWe 30HbI KpaxMaJa BbIpesain HU OydepHbIH PacTBOP, coRepxalLHH OesoK 
win PHK, orcacbipasu u3 KpaxMasla Ha CTeKJIAHHOM (busbTpe. M3 coorserct- 
BYIOULHX (PHJIbTPaTOB OesIOK OCaxKaH yKCyCHOH KucOTOL (pH 4;,5),a PHK — 
CNMPTOM TPH KHCIOH peakIMH Ha KOHTO. O6a ocaka BBICYUINBaJIN CIMPTOM H 
acdupoM H NoOsBeprasH xMMMYeCKOMY aHaH3y. Oka3aNocb, YTO MpenapaT Geka 
COBepIUeHHO Obl suUIeH cocdopa HM HyKJeHHOBOH KucOTHI. IIpenapar PHK 
(ra61. 1) He coqepxka HH Oeka, HH yruieBosoB. HekoTopoe KOJIMYeCCTBO yruie- 
BOOB, OOHAPy2Ke€HHOe C AHTPOHOBbIM PeaKTHBOM, OTHOCHJIOCb, BUAHMO, K PH- 
6o3e PHK, rugqpomusyiomelica mp npopodusmemca Hamu 10-MHHyTHOM rH{po- 
JIM3e€ TObKO Ha 40%. C apyro cropoup! npenapat PHK coyepxan nsObITOuHbIi 
JerKOruApomusyemblit docdop, HeCOMHeHHO MpvHaqexkamluh momHd@ocharam. 
Takum OOpa30M, M3 OMbITa MO 30HaIbHOMy 9ueKTpocpopesy co BceH OU4eBHI- 
HOCTbIO BbITeKaso, uTO PHK u nomudocdatThl oKaIM30BaIHcb B OAHOH U TOM 
oe 30HE KpaxMaJIbHOro 6y10Ka. LIA pelieHHA BOTIpoca O TOM, YTO 9Ta OHO- 
BPe€MeHHaA NOKAIH3aHA JeHCTBUTeIbHO CBA3aHa C HasIMUMeM HHAMBUAYalb- 
Horo MOmMpocaTHO-pHOOHYKJICHHOBOrO KOMMVIeKca, Obl] MOCTaBJIeH PA OMbI- 
TOB B QIeKTpOoperuyecKoM amnmapate Tusenuyca B MoqupuKalnH Bpecsepa 

1084 


u @unorenosa (!!)*. Kpome Toro ObiIO MpOBeeHO HECKOJIbKO AONOJHHTCJIb- | 


HbIX OMBITOB B alimapate Tusenuyca — CBeuccona **. 
B nepByio ovepesb Obl MOCTAaBJIeH OMbIT C MCXAHHYCCKOH CMCCBIO mOJHpoc- 


(para (cMHTeTHYecKad Cob Ppaxema) u PHK, u3o1upopaHHon “3 Penicillium 


chrysogenum (P = 7,4%). IlocraHoBka Takoro OlibiTa 


ABJIACTCA JIM KOMMJICKC Pe3yJIbTaTOM MNpocToro CO- 
ocaxKJeHHA JBYX COCIHHeEHHH, XapakTepH3ylOUlMXxcA 
OIM3KOH ZTeEKTpOPopeTHyecKOH MOBUAKHOCTHIO. 

1% pacrBop sto cmecH B oTHOWeHHH | : | AManH- 
30BaJIH MPH MOMeWIHBaHHM MpoTHB 6opaTHoro Oydepa 
(pH 9,13) B Tevenne 3 vac. H MOABepralH IeKTPO- 
tbopesy B TOM xe Gydepe mpu cue TOoKa 15 Mau OS 
B pesysIbTaTe 9TOrO OMbITa OKa3a/l0Cb, 4TO TIpH WaH- 
HbIX YCOBUAX MOmMpocpaT H PHK o6sagatoT Of MHa- 
KOBOM 3JIeKTpOPOpeTHueCKOH MOBHXKHOCTbIO MH ator 
Ha 9leKTpodoperpaMMe eMHbI MK, OCTaIOULMicA 


B cBa3H C 9THM BCTala 3afaya MoqOopa TaKHX ycuJ0- 
BHM OMbITa, MPH KOTOPbIX MO%KHO OblWIO Obl paseUTb 
wHTepecyloltve Hac coequHeHHA. Takue yCcJIOBHA B 
KOHU€ KOHILOB Ob HalifeHbl. B ateTaTHoM Oydepe 
pH 4,5 uw woHHom cune 0,04 yxe uepes 20 MHH. 
IIPOHCXOANIO| pasqesieHHe MeXaHH¥eCKOH CMeCH Ha 
7Ba OUeHb MOBHXKHbIX KOMMOHeHTa. B 9TOM ONbITe 


Puc. 2. QaexTpooperpam- 


MbI HHCXOJ[AULCH PpaHHILbl B 
OMbITaX, MpOBCCHHBIX B all- 
tlapate Tu3semuyca — CBeuc- 
coHa B alleTaTHOM Oydepe 
pH 4,5, uonnolt cue 0,04, 


mpuroraBHuBain 1% pacTBOp MeXaHHyYeCKOH CMeCH 
CHHTeTHYecKOrO MomHpocpata H PHK B oOTHOWeHHH 
1:1, Koroppii nocne 3 uac. WuanH3a NpoTHB Oydepa 
noyBepramu aiekTpodopesy mpv 2°, cule TOKa 9 Ma 


WM rpaquente notrenunata F 6,15 B/cm. [lomoxenue 
KOMMOHEHTOB Ha HUCXOAAIel rpanuye yepes | uac. 
55 MMH. nocule Hauasla OMbITa MpeCTaBJICHO Ha PHC. 2 a. 
B OTMe@IbHbIX OMbITaX, MOCTABJICHHbIX IPH TeX xe 
YCJIOBHAX, ObWIH PaCCUHTaHbl BeJIHYHHbI 9JIeEKTPO- 
cbopeTHyecKkolh MOABMxKHOCTH NomMdPochata u PHK. 
Tak KaK CKOPOCTb JBH2%KeHHA KOMMOHEHTOB Ha O6e- 
UX PpaHullax JOBOJIbHO CHJIbHO OTJIMYaacbh Apyr OT 
Apyra, Mbl paccuHTbIBaH, KaK 9TO mMpedviaraer 
CsBeHccoH (1), CpeHIOIO CKOPOCTb JBHXKe€HHA KOMMOHEHTA HU, ye UCXOLA 
H3 Hee, — CpeMHIOIO BeMUMHY JJeKTPpO*PopeTuyecKOH MOABHXKHOCTH. Cper- 
HAA BeUIHYHAa BIeKTPOPopeTHyeCKOH MOBUXKHOCTH, B OTJH4HeE OT NOJBYK- 
HOCTH Ha HHCXOAWeH rpaHue, He 3ABMCHT OT KOHIeCHTPallMH H3y4YaeMOrO KOM- 
MOHeHTa B pacTBope. Tak Kak B OTJ@JIbHbIX OMbITaX MO 3IeKTPOtopeTHYeCKOMy 
aHalu3y moundocdatos, PHK u nosmndocidaTHo-pHOOHYKJICHHOBbIX KOMIJIe- 
KCOB MbI NOJIb8OBaJIHCb PaCTBOPaMH Pa3JIHUHOH KOHIEHTPalluH, pacueT cpeqHUX 
BEJIHYUHH SIeKTPOMoOpeTHyeCKON MOABHKHOCTH Ob Gosee yHOOeH AIA UX MaJib- 
Heumiero cpaBHeHHA. BewMuHHbI cpesHel JeKTPOPoperTHyecKOH NOABUXKHOCTH 
(—U - 10° cm?/B-ceK.) H3yYeHHbIX MpenapaTOB B alleTaTHOM Oydepe pH 4,7, 
MOHHOH cue 0,04 npu 0° oKa3anncb ciekyrouluMu: nomHcdocdaT CHHTeTH- 
yeckHH (cob ITpoxema) 13,7; | momudocdaTHo-pHOOHYKJIeHHOBbI KOM- 
nuekc 11,8; PHK 11,4. 

Kak BHJHO H3 MOJYYeHHBIX JaHHbIxX, IIeKTPOWOperuyecKaA MOABHKHOCTH 
nomMocata CyMecTBeHHO OTJIHYaacb OT MosBuxHOcTH PHK. Ilonyyennaa 
BeJIHYHHA MOABHXKHOCTH MOMMocdata Xopowlo corsacyeTca C HMeIOULYMHCA 
B sluTepaType aHHbIMu(?*). Tak KaK B KOMMJI€KCe, MOJYYeHHOM HaMH H3 

* Ora yacTb paOoTni Opia MpoBekena B MaSopatopuu mpod. C. E. Bpecaepa B Muctutryte 
BbICOKOMOJeCKYJAPHEIX CoequHeHuH AH CCCP. 

** OnpiTpl 1poBoquau B MUuctutyTe Ouomormueckou uv MequiMHCKOM xuman AMH CCCP. 
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mpu 2°; a—cmecb PHK: 


nomuocpat-1 ; 1 uyepes 
1 vac. 55 man. F=6,158B/cm; 
6 — cmecb PHK : nouucpoc- 
qatT = 3:1, uepes | yac, 
47 mun. F = 6,42 B/cm; 6 — 
nomudocaTuo- puoonykue- 
WMHOBbIH KOMIMVJIEKC Yepes 
l uac. 34 mun. F=6, 668/cm 


6blIa HEOOXOAMMOM JIA PelWIeHHA BOMpOca O TOM, HE- 


CHMMe€TPHUHbIM B TeYeHHe Bcero onbiTa (2,5 aca). | 


\. niger, cofepxkanocb 6obue PHK, vem nomupochata, 6blwio mocTaBuIeHO 
IeCKOJIbKO ONBITOB C Me€XaHHYECKOH CMeCbIO, oTHOMeHHe PHK x noau- 
ocaTaM B KOTOPO!i NOcTeneHHO yBeHUMBaOCb. OnbITHI IIPOBOAHIHCh B TeX 
Ke YCHOBUAX, TO HM paHee. Ha puc. 26 nso6paxena seKrpodoperpamma 
(MCXOAAMLCH TPaHHIlbl, MOJYYeHHaA B OMbITe C MeXaHHyeCKOL CMECbIO ¢ CcO- 
THOUeHHeM PHK : nomudocdhat = 3 : 1. Ha aJlekTpodoperpamme, MOyueHHol 
9TOM onbiTe yepes | vac 47 MUH. Nocwe ero Hayasa, YeTKO BUHbI 06a Culararo- 
JHX CM€Cb KOMNOHEHTA. B Ooulee AWIMTeBHOM OMbITe, MPOBeeHHOM CO CMECBIO 
-T€M 2K€ COOTHOLICHHEM KOMMOHEHTOB 
epes 3 yaca mocwle Hauavia OnbiTa, KOM- 
(OHCHTHI OTOULIN Apyr oT Apyra Ha pac- 
TOAHHE B O,5 cm (puc. 3 a). 

TakuM OOpa30m, Mpu WaHHbIX ycu10- 
MAX OMbITa yaBaslOcb paseUTb Me- 
AHHUeECKYIO CMeCcb NOHpocdata uw PHK 
PH Pa3JIMYHBIX COOTHOIWICHHAX CJlarato- 
{HX €€ KOMIMOHEHTOB. OnbiT, mpoBeyeH- 
bIM B TeX Ke YCJIOBHAX Cc MOMMocdar- 
O-PHOOHYKJICHHOBbIM KOMMJIEKCOM 3 i - 
Beceillusomiger noKasan, Kame 970. Oe PS Gnomes, meenemnin e auKe 
HHO H3 pc. 2 6, ero smeKTpodope- aie Tusemuyca B Bynes tna ters Bpecaepa 
MuecKyio roMoreHHocTb. JlaHHbli mpe- xu Onnorenoga B auetaTHom Gyiepe pH 4,7, 
apaT B 9THX YCJIOBHAX JlaBasz Ha 3uleK- OHHOli cue 0,04, mpu 2°; a — cmecb PHK: 
powboperpamme o4uH mk, KOTOPBIit Oc- momndochbat = 3: I, yepes 3 yaca mocue 

Hayasa ompita, F = 7,1 B/cem; 6 — noaun- 
aBaJICA CHMMCTPHUHBIM Jlaxke yepe3 5 boctaTHo-puOonyKsenHoBsrit KOMMIeKC, 4e- 
O mocie Hauala OMblra (pHc. pes 5uac. nocae Havana onpita, F=8,57 B/eM 

M3 mpHBeQeHHbIX BBILIe JaHHbIX culeqyeT, uTO 9eKTpOdoperuyeckan MOJ- 
WKHOCTb KOMIWI€KCa OKa3alaCb JOBOJIbHO OM3KOH K NOABMxKHOcTH PHK, 
O BMeCTe C TEM HECKOJIbKO CABHHYTOH B CTOpOHYy nomHdocdata. Ilo xucxogsa- 
leH rpaHuue IIeKTpOdopeTuyecKad NOABHXKHOCTh KOMMVeKkca mpu 0,5% KOH- 
eCHTpallHH paBHasiacb 11,6 - 10-° cm?/B - cex. MHTepecHo OTMeTHTb, UTO MIpe- 
apaT nowlucdocdaTHO-pHOOHYKJeHHOBOrTO KOMIMVJIeKCa, BbIJeeHHbI moce 
jeKTpodope3a B annmapate Tusemnyca (Tab. 1), B OTHOWIeHHH CBOero XHMH- 
ecKoro cocTaBa ocTaJica (bakKTHYeCKH HeH3MCHHBIM. 

TakuM 06pa30M, NOJIyYeHHble B JaHHOH padote *bakTbI B 3HAYHTeJIbHOH CTe- 
[eHH MOLKpenJIAIoT Halle MpecTaBJIeHHe O HaJIMUHH B KJIeTKaX HeKOTOPbIX HH3- 
HX OpraHH3MoOB, B TOM uHcsIe MH A. niger, momMpoctaTHO-pHOOHYKJICHHOBBIX 
OMIIJICKCOB KaK Pe€aJIbHO CYUIECTBYIOWLHX COeMHeHHH. 

B 3aks10ueHHe MbI IpHHOCHM rsyOokyto GuarofjapHocTb mpod. C. E. Bpec- 
iepy u B. JI. YcneuckoH 3a NOMOUb HW HHTepec, MPOABJIEHHbIM HMM Mp 
sDINIOMIHEHHH JaHHOW paOorHl. 


Vucrutyt Ovoxumun um. A. H. Baxa Tloctynnsio 
Akaflemuu Hnayk CCCP 21 II 1958 
MockoBcKuit rocyapcTBeHHbIM YHHBepCHTeT 
um. M. B. Jlomonocosa 
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Jloxnanp Akanwemun Hayk CCCP 
1958. Tom 120, Ne 5 


BHOXHMH; 


B. E. COKOJIOBA u O. H. CABEJIbEBA 
HEKOTOPbIE OCOBEHHOCTH PACTHTEJIBHbBIX JErHAPA3 


(ITpedcmaeneno axademuxom A. H. Onapuxoim 20 II 1958) 


McceqopaHuaMu Hale ma6opaTopun Obwio noKa3auHo (1,7), YTO TePMHHAVIE 
HbI€ OKCHa3bl, OCYWIECTBJIAIOMLHe KOHeCYHbIN 9TaM Npowecca AbIXaHHA pacTeHuh 
pa3IH¥aloTCA MO CBOeMY OTHOUICHHIO K (aKTOPaM BHeIHeH Cpeybl, B YacTHC 
cTH — K TeMNMepaTypHomy daxTopy. Bmaroyapa aTOMy pacTeHve MMeeT BOS 
MOXKHOCTb COXPaHATb HOPMAJIbHbIM XO MbIXaHHA Ha (POHE H3MCHAIOULUXC. 
ycoBHl cpegbl. Tlockoubky B Mpoueccax ZbIXaHHA PaCTHTeJIbHOrTO OpraHv3Mé 
TIOMMMO OKCHJa3, Be€CbMa CYUICCTBeEHHY!O POJIb HrpaloT sepMeHTHI eruypas 
HOTrO KOMIIJI€EKCa, MOXKHO ObIIO Npe€ANOJIOMRKUTb, YTO mpucnoco6s1eHHe JIbIX ATCJIE 
HOrO ra3soo6MeHa K TeMIepaTYyPHbil 
yYCJIOBHAM CpeJIbl B KaKOH-TO Mep 
AKTHBHOCTb AerHApas CeMAH dacouu mp pa3- TOJKHO ONPeAeIATbCA HU XapakTepo 
JMUHBIX TeMTlepaTypax (B um Og Ha 117 cbIporo 3aBHCHMOCTH OT TeMMlepaTypbl Jel 

Beca 3a 1 uac; cpeqHHe JaHHble) 
CTBHA OTJCIbHBIX JerHypa3. B casas 
C 3THM, 3a4HHMaxACb BOMPOCaMH IIpr 
45°  CNOCOOJIEHHA pacTeHHH K YyCJOBUS 
CYULCCTBOBaAHHA, MbI CUHMTAJIH HeoOxe 
AUMbIM yYJeJIHTb BHHMaAHHe oco6eHH¢ 


Ta6muna 1 


Jlerugp asp Bo 10S e208 


a-rsaiMiepodoc- 


cbataeruapasa a 0|4141106} 89 70 CTAM pearHpOBaHHaA Ha TeMuepatTyp 
Ankorouibyerug- YM (bepMeHTOB AerHApa3sHoro KON 
pasa —| —| —|4117} 157 73 mMJIekca. 
VsouutTpukojze- 
rHpasa 397 | 847 | 8491642] 491) — nada Mass isis on 
Cykuunyeruapa- 7 ax (acon. .KTHI 
3a —|} — 01.79 | 145 0 HOCTb flerHApa3s Mp pa3JIMYHOH TeN 
Tmoxo3oxeruy- nepatype ompelemamacb B TOHKH 
pasa —}| —} 91/4121/173} 208 oh ine 3 


cpesax NpopociHx ceMAH B mpu6op 
BapOypra no NOriouleHHIo KHCJC 
pofa. Mcnpirnipaiuch Temnepatypb 5, 10, 20, 30, 40 u 45°. 

Kak MO%KHO BHJeTh W3 WaHHbIX TaO. 1, HanOonee y3Kad TemmepaTypHa 
30Ha JeHCTBHA OTMeYaeTCA Y CYKIMHJeruApasbl, AaKTHBHOCTb KOTOPOH yasoc 
YJIOBHTb TOJbKO B HHTepBae 30—40°; noBblueHHe TemmepatypbI Jo 45°, va 
*%Ke KaK HM MOHMKeHHe ee JO 20°, NOMHOCTHIO HHAKTHBUPOBasO STOT cbepMeHT 
TlonHo MpOTHBOMONOXKHOCTHIO B 9TOM OTHOMICHHH ABJIACTCA H3OMHTPUKOJerH] 
pasa — (epMeHT, OOlaqaiolluli pe3KO BbIPaxKeHHbIM TeMMepaTyPHbIM ONT! 
MYMOM JleHcTBuxa mpu 10—20°, Ho BMecTe c TEM COXpaHAIONM BBICOKYIO aKTHE 
HOCTb KaK IPH CPaBHUTebHO MOHMXKCHHBIX, TaK HM Ip Oowee BLICOKUX TeMIK 
patypax. JloBonbHO WwMupokuH Mnanason elicTBuA HaOsOAaeTcaA HY JBy 
OCTaIbHBIX Jerufpa3s — a-raimuepoocharferuspasbl Hw TwaOKOs0eruypa3E 
OfHakO XapaKTep pearHpoBaHHA STUX Jerus~pas Ha TemMMepaTypy coBeplleHH 
pasmuuend. TemnepaTypHblii ONTHMyM a-raiMuepodochaTheruypashl pacnonoxe 
B uHTepBae 20—30°; npu AaibHeHWeM NOBbILMeHHH TeMMepaTypbI AKTHBHOCT 
2TorO (bepMeHTa 3aMeTHO CHMKaeTCH. AKTHBHOCTh XKe TIOKOZOMernApasbl Hi 
XOJMTCA B NPAMOM 3aBHCHMOCTH OT TeMMepaTypbl H H€YKJIOHHO BOspacTaeT Up 
NOBbILICHHH MocseqHeH oT 20 Wo 45°. 
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Taku 0OpasoM, pesyuJIbTaTbl, MOJIYYeHHbIe B OMbITaX C (acOJbIO, LeHKOM 
OATBEPAUIM Halli NpeANOMORKeHHA O CYWIECTBOBAHUM Pa3sJINUHOM 3aBHCHMOCTH 
T TeMIepaTypbl y dbepMeHTOB JeruspasHoro KOmMVeKCca. 

AnasloruuHbie ONBIThI Ob NOCTABJICHbI HAM HCO Cpe3saMH TKaHeli 610K — 
OxwKy pol M MaAKOTbIO. AKTHBHOCTH Jernpas onpeyeasacb B mpnOope Bap6ypra, 
O MOrOMLeHHIO KUcMOpoga, mpH 10, 20 u 30°. Stu remnepatyppl Obi HaMeyeHbI 
JIA OMbITOB, KaK HanOovlee OIM3KHe K TEM, Ha POHE KOTOPHIX MmpoTeKaer pocr 
| cOspeBaHHe AOJIOK B e€CTECTBEHHBIX YCJIOBHAX. 

Kak noKa3bIBaloT JaHHble Tau. 2, peakuua Jeruypas TKaveli 16I0K Ha TeM 
lepaTyPHbie YCJIOBHA OUCH OH3Ka K TO, KOTOPad HaOsIOJalacbh B anasOrny- 
[bIX OMbITAX C WerHApasamu dacown. TemMneparypHble ONTHMYMBI JelicTBuA CyK- 
MHJernApasbl HW aJIKOrOJbLeruApasbl TakKxKe CABHHYTbI B CTOPOHY CpaBHHUTeJIb- 
[0 MOBBILeCHHbIX TeMNepaTyp; TeMIe- 

ATYPHbI ONTHMYM H30ILHTPHKO- Ta6Onmuna 2 
lerHypasbl pacnoOvlaraeTca Tome B 


‘repBase 10—20°. B cropoxy moBbi- AKTHBHOCTb Jlerufpas TKaHeH sO0K Mp pa3- 


JIMUHBIX TeMMepatTypax (B ws Og Ha 1 Pr cbiporo 


(TTeEHHbIX TemMilepaTyp CHBHHYTHI M Oll- Beca 3a 4 uac; cpeqHHe JaHHbIe) 
HMYMbI [JIIOTaMHKO- HU JlIaKTHKOe- 
‘“jipa3, OMbITbI C KOTOPbIMH Ha (pa- RomyPa BAROTE 
OM He MpoBokusuc. ee - 

CueqyeT OOpaTHTb BHHMaHHe Ha 10°] 20°} 30°) 10°) 20°] 30° 
[eKOTOPble NOMYTHO OOHapy2KHBLUIHe- 
A (baKTbI. Cyqa 0 wnpaM Tao. 2,  Vsouurpuxogernapasa | 17| 50) 44)340/294/192 
faHOoulee BbICOKOH AKTHBHOCTbIO B- CyxkunHgeruapasa 20] 16) 88) 45)125)192 
AAKOTH AGMOK, 3HAYHTeIbHO mpe- eg ae aaa a eS ah i oa an 

° y JUOTAMHKOJerhy pasa 

sbIMMAIOULEH ~AKTHBHOCTbh ApyrHx HC JlakTukoflerufpasa 62 11241444) 17] 18) 88 
IBITBIBABIUHXCA MeruApa3s, OTJIHGa- AnmkoronbAerugpa3sa 0) OSA OM Oles9) 


OTCH HB30lIHTpHKOferuypasa, CyK- 
[HHJeruspasa HU MaJluKOJeruypasa, 
 €, JleruApasbl WHksa TpHKapOOHOBbIX KHCJIOT, HIpalolllve BaxkHYyIO POJlb 
3 mpoueccax [bIXaHuad pacTeHHit. AKTMBHOCTb STHX (e€PMCHTOB B KowKype 
HAUHTeIbHO HWKe, XOTA MpOMOKaeT OCTABATbCA HECKOJIbKO OosIee BLICOKOH, 
[OKEIM AKTMBHOCTb TlOTaMUuKOferuppasbl WH akorombserugpasnl. Wicksoyve- 
IMeM B JaHHOM CJIy4ae ABJACTCA JaKTMKOLerupasa, AKTHBHOCTb KOTOPOH B 
COKYPe OKA3ZaaCb OUCH BbICOKON. [lockobKy POb STOFO cbepMeHTa B Mporec- 
‘aX adpoOHOFO ALIXaHHA WO HaCTOAMero BPeCMeHH He ACHAa, TPyAHO HauTH OOb- 
ICHCHHE CTOJb BbICOKOM AKTMBHOCTH JlaKTHKOeruApasbl B PpacTryulHx AOTO0Kax. 

Uro KacaeTcd alKOrosblervspa3bl, TO MOJIyYeHHbIe JaHHble, OCOOeHHO pH 
ONOCTAaBJICHHH UX C aHHbIMH NO aKOrouIbleruspase Pacosu, NOSBOAIOT Mped- 
IOJIOMKUTb, YTO TeEMMepaTyPbI, MPH KOTOPbIX BEeJHCb ONpeAeeHHA AKTHBHOCTH 
TOTO (pepMeHTa, He OOeCHeYMBaH OMTHMAJIbHbIX YCNOBHH; aIKOrO/byeruypa- 
a padoTala TOKO mpH 30°, JaBad CpaBHUTebHO HU3KHE MOKa3aTeCM AKTHB- 
1OCTH. 

Takum 06pa30M, MpoBefeHHble HCCIeEMOBaHHA MOKAasaJIU, YTO Pa3sJIMIHA B OT- 
[OCH K TeMnepaTypHoMy @akTopy cpefbI CBOHCTBEHHH! NeruypasaM B TOK 
Ke Mepe, UTO H OKCHa3aM. 

JI1a BbINCHEHUA JOM yuacTHA OTAebHEIX HernApa3 B AbixaHuu pacTeHHuit 
} PAaSJIMUHbIX TeMIepaTYPHbIX YCJIOBHAX CPeMbl HeEOOXOJHMO ObWIO, Mmpexyre 
cero, MooOpaTb TakHe HHTHOUTOPH!, C MOMOMbIO KOTOPbIX MO2KHO OblIO Ob! 
yrJeIbHO WHAKTHBUPOBaTb TY WIM MHyIo Aerus{pasy uM rpynmy AeruApas. 

B Hacroaulee BPeMA OMYOHKOBAHO 3HAUHTeJIbHOe YHCIO pa6or, MOcBALeH- 
IbIX H3YYCHHIO JelcTBUA pasMUHIX MHTHOMTOPOB Ha (pepMeHTEI NeruspasHoro 
commmekca. OjHaKo nojaBialollee OOJbIIMHCTBO STHX UCCIeAOBAHHH MPOBO- 
[M10Cb JIM6O Ha BbIJeJICHHbIX MpenapaTax (PepMeHTOB, jtu60 Ha X%KHBOTHBIX TKa- 
idX WM OakTepuax; BoMmpoc %Ke HMHrHOMpOBaHHA PacTHTe/IbHbIXx jerugpa3 
3 KUBbIX TKAHAX PaCTeHHH OCTaeTCH MOUTH He 3aTPOHYTHIM. 

B wHalux ombirax B KayecTBe MHrHOHTOPOB UCMOJIb3OBaJIMCb woaleTat 
0,1 M; 0,05 M; 1/3000 M), ManonaT HaTpa (0,01 M; 0,02 M; 0,005 M) u ce- 
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| 


TAO wma is | 
Jlelictpue HofaueTatata Ha akTHBHOCTb AerHfpas CeMAH (pacoumm 


Bontrywka Cpesbi (usidusbTpanuaA 10 MHH. + uHKyCauuA 10 MHH.) 
: 1/8000 M 1/8000 M 0,05 M 
Jleruypa sbi Es 
s otnoc | mogapy. | oTHoc. | nogxaBa. | OTHOC. | MOMaBs. | OTHOC. 
< akTHBH. % aKTHBH. % aKkTHBH. % aKTHBH. % 
Taunepoocdat- | — aN) 00,0 | Ap ont 
nerugpasac WIIH}) + BAS) 06,0 Ais 915.0: 1) ORs 86,0 6) 100,0 
Tnuuepodocpar- | — dla 20,0 | 
jerufpasa + 0) 100,0 D0) 88,0 — — — — 
Aukoroubyeruy- | — 50,0 90,0 20,0 3050 
pasa + Sone 33,4 14,3 TAO alo; 87,0 0 100,0 
M30nuTpHKo- — 1,4 20,0 
jerugpasa + 0 100,0 1,4 93,0 -- — — a 
CykuuuHserug- — 6,3 90,0 Hal 39 ‘ 
pasa + 4,0 BHEAO) 4,9 GeO OG 92,0 0) 100,0 
Masmxoyerug- -- 5,6 10,0 ane 0,9 | 
pasa a 3,8 32,0 Hg’) | 81,0 0,8 79,0 0 100,0 


* 3necb H B TaOl. 4 3Hak ,+ o8HayaeT HasMuHe HHTHOHTOpa, 3HaK ,—“ efO OT 
cyTCTBHe. 


jenut uatpa (0,01M). B ompirax c ApoxkxKaMH M MBIMULAaMA ObwIO MOKa3aH! 
(3,4), uTO HH3KHe KOHWeHTpaunH Hogayerata (1/3000 M), He 3arparnBatouly' 
JleHcTBHA pPANa WervfApa3s, MOUTH NOJHOCTbIO MOMAaBIAIOT JeEHCTBHE aJIKOTOWJIb 
Jerugpaspl. Ha unruOupyroulee AeHcTBHe MasIOHaTa MIO OTHOIeCHHIO K CYKIME 
Jleruapase HMeIHCb yKa3aHHA B pxAfle paOoT; B YaCTHOCTH, ObIO yCTaHOBJIeH 
(°,°), uro MaJIOHaT OKa3bIBaeT YrHeTaloulee AeHCTBUE Ha [bIXaHHe TKaHeH KJIYOEH! 
KapTodeia, MOaBan JeHCTBHe CYKIMHeruapasbl. 

O6beKTOM HallMX HCCeMOBaHHH CJYXKWIM HaKJIOHYBUIMeCA CeMeHa (acouN 
ONBITHI TMIpOBOMWIHCb B OCHOBHOM Ha cpe3ax; HOfjalleTaT MCMBbITHIBAICA TakxKe | 
Ha OosTymKke. AKTHBHOCTb Jeruypa3 onpesemanacb mpH 30° B TpyOKax TyH 
Gepra no OGecl{BeYHBaHHIO MeTHJIeEHOBOH CHHH. I]pu padore co cpesamu nocseji 
HHe TIpeABapHuTeIbHO BbIepxKUBaIHCh B TeyeHHe 10 uM 20 MHH. B HHrHOUTOpe 

I]pu paccmMoTpeHHu Wudp, XapakTepHsyloulux eHcTBuve Ha Jeruspa3sbl HOF 
auerata (Ta61. 3), ObpatiaeT Ha ceOA BHHMaHHe TOT (baKT, UTO PeakIMA Meruyzpa 
(pacoJIH Ha STOT HHTHOUTOP pesKO OTIIMYAeTCA OT TOFO, UTO HaOsIOAaNOcb (*)B OMB) 
Tax C JeruipasaMui Apoxu2xKeli H MBI, B KOTOPbIX JOOaBseHHe HOMaleTaTa B KOR 
neuTpauun 1/3000 M, nouru nowHocTbio NosaBsaroulee WelicTBHe aKOrOUIb]e 
rujipata, COBeEpWIeHHO He OTParxKaJOCb Ha AKTHBHOCTH CYKIMHJeruspasbl, Mé 
JIMKOJeruspasbl U a-rinwepodocdatTyeruApasbl MBI H COBCEM He€3HaUHTeJIbE 
CHHWKaJIO AKTHBHOCTb a-ruinwepodocharseruypasbl ApouoKeh. Mexyy Tem, 
HallHX OMbITaX C (PacOJIbIO Ta Ke KOHIUCHTPalluA HOMawerata ca6ee Bcero Jel 
CTBOBaIa Ha aJlKOrObyerugpa3sy, Mapaa Bcero 70% noaBsIeHHA AKTHBHOCT 
3TOrO (pepMeHTAa, AKTHBHOCTb %Ke APYrHX HCNbITHIBABIUMXCA eruypas (CyKUHH 
MaJIHKO-, a-riWMWepodocat- H H30WHTPuKOJeruApasbl) B TeX %Ke YCJIOBHAX CHI 
xallacb Ha 80—90%. JlanbHeliee MOBbIMeHHe KOHUeHTpallNu MHrHOUuTOT 
COMPOBOXK[aOCb PAaBHOMePHbIM CHH2KCHHEM AKTHBHOCTH HCMbITbIBaBLUUXCA J 
rupa3, MPH OYeHb He3HAYHTeIbHOH pa3sHHWe B YPOBHAX STOO CHHKeHI 
M@KAY OTCIbHBIMH eruspasamu. 

HecKouJIbKO H€OKUJAHHbIMH OKA3aJIHCb Pe€3YJIbTaTbI OMbITOB Cc NOOaBeHne 
nogauerata (1/3000 M) xk OonTyuike, rge MoxHO Obwlio mpemnosara’ 
JIMINb YBEIMYeHHE MpPOWeHTa MOaBsIeHus NO CpaBHeHMIO C WHPpamn, nomyye 
HbIMH Ha cpesax. OfHAaKO STO MpeANONORKEeHHE OKAa3aOCb CUPaBeVIHBBIM TOI 
Mia [ByxX eruApas — a-riMuepoocaTeruspasbl U u380LNTPUKOReruspasi 
KOTOpble B OOJITYLIKe MOIHOCTHIO NOJaBAHCbh KOHWeHTpanueH 1/3000 M. U 
*%Ke KaCaeTCA OCTAJIbHbIX UCMbITbIBABLIUXCA JerHipa3, TO HX YYBCTBUTebHOC 
K MHrHOuTOpy B OO/ITYLIKe He TOMbKO He MOBbICHaCb, HO JaxKe 3HaUnTeNb! 
CHH3HJAaCb. 
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Ta6Oauna 4 
JleticTBve MasloHaTa Mi CeleHHTa Ha AerHApasbl ceMAH (bacouM (B cpesax, nHKyOauua 10 muH.y 


Mawsonat CejeHHT 
0,005 M 0,01 M 0,02 M 0,01 M 
Tleruyzpas3pi fe 
= OTHOC, | MoOMaB.. | OTHOC.| NowaBs., | orHoc.| MomaBs., | OTHOC.| mMoaBs., 
is aKTHBH. % aKTHBH. % aKTHBH. % aKTHBH. oe 
Tauuepopocdat- | — | 2,4 50,0 PAP 5,6 
Reruapasac [IITH|} + | 2,6 | axrusup.| 3,0 94,0 AD 32,0 2 63,0 
Tnunepodochar- | — | 1,6 14,3 iil nO) 
Herugpasa + 2,0 | axtupup.| 1,8 87,0 1,3 | axtusup.| 0,8 60,0 
Askoroyibyerug- | — 0 10,0 14,3 Sano 
pasa + | 13,0 | axrupup.| 2,9 71,0 | 16,7 | axrupup. | 12,5 62,0 
Hs0unTpuKo- — | 2,2 Mo) 7 Cit 0,4 
qerugapasa + |) 0,7 68 0,9 95n0 1,0 | axruBup.| O,7 | axTuBup. 
Cyxmuuyerug- — Sr 50,0 2,2 0,6 
pasa + 20 30 Boil 94,0 ‘| 2 45,0 A) 23 
Masukoyerug- — B54 Malad Bit 14,3 
pasa + 2n6 24 Vets) WIC 2,8 24,0 6,6 04 


PeakiHa Jerufpas Ha JelicTBHe MasoHnata (Ta6. 4) 3HauUHTebHO OTMMYAaNAaCh 
OT HaOw0,aBMeicaA pH WHrHOHpOBaHHH Hosaneratom. Han6ouee BEICOKHit 
NpOWeHT MOMaBeHHA alla CpeHAA 3 HCMbITbIBABILUMXCA KOHILCHTPaunit 
(0,01M). Bonee nuskaa KonweHTpauna (0,005 M), trax xe Kak u Oouee BEI- 
COKax, BbISbIBAJIH 3HaUHTeJIbHO MeHbIee NOsaBeHHe, HOO Jake akTUBUpO- 
BaJIH OTJeIbHbIe Weruypasbl. Tak, MaOHaT B KOHWeHTpamHu 0,005 M cuuxan 
AKTHBHOCTb JlerHpa3 WHKJIa TPHKapOOHOBbIX KHCIOT Ha 25—68% HU MOBOMbHO 
3HAYHTeJIbHO AKTHBUPOBal TuMwepodPochatyzeruspasy UW aJKOrObdernspasy; 
KoHWeHTpauHa 0,02 M na 25—45% nofaBiana pelicrBue ranunepodocdar- 
Weruypa3spl (B mpucytcTBuy JITIH), cyKuuHgeruypasbl HW MaHKO_erHypasbl u 
HECKOJIbKO MOBbILala AKTHBHOCTb OCTAJIbHbIX HCIbITbIBABLIMXCA Jeruypas. 

Tloqaparomee JeHCTBHe CeJICEHHTAa, HCMbITbIBABLIerOCA TOJIbKO B OJHOM KOH- 
yentpaunu (0,01 M),B 3HaunTenbHO Gobel Mepe CKa3bIBasIOCb Ha IIHWepo- 
cbocdaTaeruspase HW alKoroublerugzpase; Aeruspa3sbl wuka Kpe6ca oKka3asucb 
Oouee YCTOHYUHMBbIMH MO OTHOLWeCHHIO K STOMY HHIHOHTOPY, BbI3bIBABLUEMY CpaB- 
HHTCJIbHO MeHbIIe€e CHHXKeHHE AKTHBHOCTH Y CYKIMHJernvypa3bl HW MaJiMKoJle- 
rufpa3bl MW 3aMeTHO MOBbILMABLIeEMy AKTHBHOCTb H30lNMTPHKOMerHApasel. 

TakuM 06pa30M, NpoBeweHHble HCCeQOBaHHA NOKA3aJIH, YTO aHHble, MOy- 
YeHHbI€ IPH HCMbITAHHU WeHCTBUA MHTHOUTOPOB Ha AeruApasbl 2RKUBOTHHIX TKa- 
HeH, He MOTYT PaClpocTpaHATbCA Ha PacCTHTeJIbHble AeruApasbl Ges mpesBapu- 
TeJIbHOH MpoBepkH. M3 ucnbITbIBAaBLIMXCA HAMM HHTMOMTOPOB HOaueTaT OKa- 
3aJICH COBeEPUICHHO HeNMOAXOAAUIMM [WIA pa3seJIbHOrO NOWaBeHHA eruypas 
B PaCTHTeCJIbHbIX OObEKTAX, NOCKOJIbKY BO BCX B3ATbIX BapHaHTaX KOHILeHTPa- 
ILHH CTeMeHb NOLAaBJICHUA Pa3sJIMGHBIX Jeruypa3, 10 cyllecTBy, Oblia OMMHAKOBON. 
Bomee mepcnekTHBHbIMH B 3TOM OTHOIICHHH ABJIAIOTCA MaJIOHAT HM CeJICHHT; 
OfHakO JIA OKOHYATEbHOH pa3spaOoTKU CxeMbI U36NpaTeIbHOrO MHTMOUPOBa- 
HHUA HEOOXOUMbI JONOMHUTEIbHbIC OMBITHI C OOJIbUIHM HaOOpOM HCIIbITYeMbIxX 
KOHI€HTpallui. 

Tlomp3yemcsa calyyaem BbIpasHTb OsarofapHocTh mpod. Bb. A. PyOuny 3a 
Ie€HHble YKa3aHHA 10 HaCTOAMeH paOore. 


Vucrutyt Onoxumuu um. A. H. Baxa Iloctynuso 
Axajemun Huayk CCCP 13 II 1958 
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Hoxaann Akanemun Hayk CCCP 
1958. Tom 120, Ns 5 


PEOJIOPH A 


K. K. 3EJIEHOB 


O BbIHOCE PACTBOPEHHOMO DKEJIE3A B OXOTCKOE MOPE 
THAPOTEPMAMH BYJIKAHA 3BEKO (0. NAPAMYLIUP) 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 3 IIT 1958) 


JIurorenHes 9ppy3HBHO-OcaJOUHbIX TOVJII, C KOTOPbIMH CBA3aHO 60ONbIIOe 
OJIHYECTBO Pa3sHOOOPa3HbIX MOJIESHbIX HCKOMAeMBIX, OOYCJIOBIMBaeTCA mpexye 
cerO HHTCHCHBHbIM Pa3BHTHeM ByJIKaHHYeCKHX mMpolleccos. Mruopeunoe no- 
rylJieHHe B BOJOe€M OrpOMHbIX OOBEMOB PasHOOOpa3sHbIX MPOLYKTOB H3BepxKe- 
MA UM UX NocseLyoujaA (PH3MKO-XHMHYeCKaA MepepadoTKa NpHBOAAT K CyLLecT- 
€HHOMY H3MeHEHHIO IIPHBbINHOrO H yKe B 3HAUHTebHOM CTeMeHH H3yyeHHOrO 
MTONOraMH XOJa HOPMAJIbHOH 30HAJIbHOH MOPCKOH cefumMeHTaunH (4). Tipu 
TOM OOJIbIUaA POJIb NPHHaNexUT THAPOTepMaJIbHOK ByJIKaHHyecKOl JeATeJIb- 
ocTH. BofaHOH Nap, B 3HAUHTCJIbHbIX KOJIHYeECTBAX BbIJeJIAIOULHHCA BMeCTe 
J\pyrHMH rasaMH W383 MarMaTHYeCKOrO OUara, MO Mepe MpHOMHKeHUA K MOBEpX- 
OCTH KOHJeHCHpyeTca, a COMYTCTByIOlWlWe eMY Fa3bl (Mpexe Bcero HCl, 
IF, SO., NHs, B(OH); 4 Ap.), pacrBopsscb B OOpa30BaBlelHca BOJe, mpe- 
PalllaioT ee B CMeCb Pa3JIHYHbIX KHCOT. TO xe CaMoe MPOHCXOAMT HW MPH pac- 
BOPeHHH BYJIKaHHYeCKHX Ta30B B MOA3eMHBIX BOJax. Topsune HCTOUHHKH Ta- 
OrO MpOHCXOKAeCHHA H3BECTHHI BO BCeX OOACTAX COBPeMeHHOrO aKTHBHOrO 
JIKaHH3Ma. OHH XapaKkTepH3YIOTCA BBICOKOH TeMNMepaTypOH, pe3kO KHCJOL 
eakiHeH (pH o6nmHo 1—3), HamMuneM CBOOOAHOH CepHOH KHCJOTbI H 3HauH- 
CJIbHbIM COJep2KaHHeM paCcTBOpeHHOrO %Xee3a H aJIOMHHUSA (). 

B Coserckom Corw3e KHCJIbI€e TEPMaJIbHble HCTOUHHKH WHPOKO pacipocrTpa- 
[eHbI Ha OCTpoBax KypwuJibcKoH rpxdbl. Bo MHOrMX CJLYYaAX BOMbI STHX HCTOU- 
{MKOB MOMaflaioT B MOpe, rle B pe3yJIbTaTe XMMHYeCKOH peakIMH C MOPCKO 
OfloH pacTBOpeHHble BelllecTBa KOaryJIMpyIOT H OOpasyloT B3Becb. OcoOeHHO 
[PKO H HariAHO 9TOT Mpomecc HaOmORaeTcH Ha O. IJapamyuiMp B pakoue Jel- 
TBYIOUerO BYyJIKaHa O6eKO, KHCJIbIe TePMaJIbHbIe BObl KOTOPOrO CTeKal0T 
3 OxoTcKoe mope. 

ByakauH S6exo (1137 M), eAHHCTBeHHDI JelcTBy!OlWlMi BysKaH B WelmH Ko- 
tycoB xpeOra Bepwagckoro, nofpo6xuo onxcan (',*). B Hacrosujee BpemMa OH 
[aXOMUTCA B CTAMMM COMbiaTapHOK HW ruypoTepMaJIbHOM JeaTembHOcTH. Ha ero 
byMapOuIbHbIX TOAX HM B BepXHeH YaCTH KOHYCa (POPMUPYIOTCA TePMaJIbHbIe 
ICTOUHHKH, KOTOPHIe 10 BHELIHHM IIpH3HakaM Pa3flesIOTCA Ha TPH OCHOBHbIe 
‘pynmbl: 1) HCTOUHHKH, OO6pasoBaBUIHecaA B pe3yJIbTaTe KOHJeHCaMU ByJIKa- 
IMYCCKHX MWapOB HM ra30B, 2) BbICOKOTeMMepaTypHble TepMbl, WMpKy/IMpyroulne 
1a rmyOuHne mo neputbepHu By/IKaHa, HW 3) MCTOUHMKH, POPMUPyioNIMecA 3a CYeT 
{HPUIbTPAaWHOHHEIX BOR aTMocibepHoro mponcxoxenuaA (*). 

Vcrounukv, oOpasopaBiineca B pesyJIbTaTe KOHJleHCalMH BYJIKAHMYeCKHX 
1apOB HW Tasos, BCerjla TeCHO CBASAHbI C (PyMaPOJIbHBIMH NOJAMU, HMCIOT BECbMa 
IMUTOXKHbIA DeOur (nopadKa 0,05 n/cex), Hu3kui pH (mMenpure 1,2), BbICOKy10 
remnepatypy (95--97°), 3HauHTeIbHy1IO MHHepasusarulo (10 70 r/j1) HU BbICOKOe 
soflep2KaHHe CBOOOAHIX KHCJIOT (eCATKM rpaMMOB Ha JIMTP). Ilo pyesry Takoro 
ACTOUHHKA OObIGHO OTKMAabIBalOTCA XJIOMbA XKe/TOM UNH OeMOBATO-2KeJITOU 
KONNOWMLaIbHOH cepbl. BpicokoTeMmepaTypHble TepMbI BCKPBbITHI raryOokuMu 
OBpParaMu IIPHMePHO B OCHOBaHHH BepXHe TPeTH ByJIKaHa. Ou“ o61aaior 60JIb- 
THM JlEOHTOM (CJA MHHUbI HW Marke JecATKM JIMTPOB B ceKYHy), BbICOKOH Temnepa- 
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Typo (95—97°), coflepxaHuem cBo6osHoH HCl Oosee 5 r/a, 3aMeTHOH MH 
panzauveH (rpaMMbl Ha sIMTp) H cma6oH rasoHacbileHHocTbIO. Mxoroyu 
JICHHbI€C HCTOUHHKM HHCMIbTPalMOHHOrO MpOHCXO*KAeHHA XapakTepH3yioTt 
IUHPOKMMH KOseOaHHAMH JeOura u TeMMepatypbl, NOBbIMIeHHbIM pH (fo 3— 
M CpaBHHTebHO HeOobUIOH MuHepamHsanHeh. McrouHuku STOrO THMa, 4ac? 
couallHeca B CKJIOHAX OBParos, OOBIMHO OTKaAbIBaloT Oypble KOPOUKH JIMMOHHT) 

Ananu3bl BO, H3 HCTOUHHKOB KaxKAOH rpynmbl mpHBesenbl B padote B. ] 
Vipanosa (%). B Hacrostlem coo6uleHHH Mbl OyeM PpaCCMaTPHBaTb JIMIUb I) 
BefleHuve Kesle3a, PaCTBOPCHHOTO B 3THX BOsax *. | 

TepMasbuble Bob S6eKo coOupatorca B TpH BofoTOKa. Ha BocTouHoM (T. 
XOOK€aHCKOM) CKsIOHe, Pe CocpeHoTOYeHAa 3HaYHTeMbHaA YaCTb MaJOLeCOUTHE 
(byYMapOJIbHbIX HCTOUHHKOB H MHO?KECTBO COUALIMXCA HHGUJIbTPalMOHHBIX BO, 
THApPOTepMbI OOPa3yIOT JIMINb CpaBHHTeIbHO HeOObUIOH KUCbI pyyehH (p 
2,2, HeOurt 7 m/cex, Fe’’5 mr/n, Fe’’'33,6 mr/i); OCHOBHax Ke Macca TEPMaJIbHb 
BO, MpelcTraBseHHad TaBHbIM O6pa30M OOHJIbHbIMH BbICOKOTeEMMepaTy PHbIM 
MCTOUHHKaMH TuIyOHHHOK WHpkKysiAlHu, COpacbiBaeTcA MO KpyTOMY K@aHbOF 
HeOOMbWOH TrOpHoH peuku IOpbeBa HenocpefcTBeHHO B OxoTckoe Mope. 

Vcroxn p. IOppepa mpuypoueHblI K JByM pacnakKaM, rlyOOKO BCKpbIBal 
IIHM Nopodbl ApeBHHX WaBOBbIX H3JIMAHHM MpHMepHo Ha 40G—500 mM Hux 
BepIWHHbI ByKaHa. J[Ba XONOAHbIX KHCJIbIX HCTOUHHKAa MU TPH rpynnbl ropaur 
HCTOUHHKOB Cc TemMepaTypoH Bogb 46°, pH 1,4, cofepxxaHnem Fe™ 150 mr/. 
Fe 90 mr/n wu O6u,HM pacxojoM Gouiee 40 si/cek BNaatoT B pyyeH mpaBoro pa 
majKa, KOTOpbI: HaYHHaeTCA H3 HeEOOJIbUIOTO CHEXKHHKA Ha BePIHHe C OTMeTKE 
1019 m. Cepua cTomb Ke MHOPOBOJHbIX TOPAYHX UMCTOUHHKOB JIeBOrO py4E 
pacnooxeHa B OBpare OYeHb KpyTOrO CKOHAa Fr. GeseHOH c AbIMalleh dyM 
pook 61M3 ee BepuIHHbI. Cambld BepXHHH HCTOUHHK MpeAcTaBJxeT coOon. Bal 
HY, B KOTOpylo H3 KPyTOH CTe€HbI KOPeHHbIX NOpO MO TpelHHaM Cc HavieTay 
APKO-%KeJITOH Cepbl PyYbAMH OexKUT KHNATOK. PH 9sTOK BOA MeHbUe 1, 
Fe” 350 mr/a, Fe 8 mr/n. J[pepHve slaBbl, MpeAcTaBJIeHHble 30ecb aHJe3uT 
BbIMH NOpdupuTaMu, B pycuax OOOMX py4ubeB AoOGesa OCBeTJICHbI. ITO O6yce! 
JIGHO TeM, YTO COCTABJAIOULHe UX MHHEPaJbI NOJHOCTbIO Pa3JIOXKeHbI HU B OCHO 
HOH Macce 3aMeleHbI ONasIOM. TaM, Tre pyubH OGOHX OBParoB CJMBAaIOTE 
BMECTe, BOJla HMeeT PH 1,5, Fe” 50 mr/a, Fe 150 mr/n, a pacxoy ee u3mepsere 
y2Ke COTHAMH JIMTPOB B ceKyHAy. I]pu6Omu3uTembHO B 500 M HuxKe STOFTO Mec’ 
B KaHbOH CIYCKaeTCA MOTOK MOJIOMOH aHe3sHTO-6a3abTOBOH MaBbl IWMPUHC 
80—100 M, cOpa30BaBliniica B pe3sysbTaTe HEMaBHerO H3BepxKeHHA SG6eko. Bm 
KOHIa STOO NOTOKa HaOwoMaeTcA ele OHA rpynna ropayunx (6ouee 90°) KH 
JIbBIX HCTOYHHKOB C JOBOJIbBHO OO/JIbLIHM CYMMAPHbIM JeOHTOM, Take Oepyllt 
HauaJlO B TpelUHHaX OCBeTJICHHbIX KOPeHHbIX NOpod. pH sTux Box menue 1,. 
Fe” B HHX coJepxKuTca OKONO 700 mr/a, Fe 8 mr/a. 

Tak BO3SHHKaeT KHCJlad ropHas peuKka JOpbeBa, Hecylladca CTPpeMUTe/bHb 
3€JIEHOBATbIM MpO3PayuHbIM NOTOKOM MpsxMO B OxoTcKoe mope. B xomoguble It 
OT BO], peKH Ha BCeM €€ TPEXKHJIOMETPOBOM MpPOTAXKeCHHH NOMHMMAIOTCA Kye 
Oeloro Mapa, cosfaioulve BNeuaTIeHHe MacCbl KHMAWMX HCTOUHHKOB. B Jou) 
CTOMT YYUWWIMBbI HeNpHATHbIM sanax. 

B poyax peKH BHH3 NO TeyeHHIo HaOsmOfaeTCA Mpowecc SbicTporo mepexo, 
3aKHCHOrO 2KeIe3a B OKHCHOG WH He3HaYHTeJIbHOe MOBbIWeHHe OOmlero cosepxK 
HMA 2KesIe3a B pacTBope. Tak, B mpoOe, B3ATOH MOcue CMAHHA BCeX TepMad 
HbIX BOA, OKasaocb pH 1,3, Fe” 150 mr/a, Fe™ 120 mr/a. B npo6e, Baar 
uepes 700—800 M, mMocuJle Bnaqenua HeOoubWOro pyubs, pH 1,4, Fe” 20 mr/ 
Fe™ 200 mr/ 1. B npo6e, B3AToH elle KHJOMeTpOM HWKe, Tepe cepHel xKHB 
NMCHbIX BOLONAOB B MNJIOTHOK HeM3MeHeHHOH siaBe, pH cocrapuso 1,6, Fe” 10 mr, 
v Fe™ 240 mr/a. B ycrbe p. IOpbepa ogna mpo6a noka3auia pH 1,4 Fe 5r/a 
Fe™ 320 mr/.; BO BropoH mpo6e, B3ATOH TaM >2%xe MoCe JBYXJHeEBHOTO 
Mpekpaliarollerocsa ox AA, OKkasanocb pH 1,5 u cogeprxanve Fe 220 mr/ 

B o6ujem o6beme Box p. IOpbezpa, pacxoX KOTOpbIX B ycTbe MpeBbilua 


* Onpegenenne pH, Fe” a Fe™ srinomnenti B none P. MW. Tkayenxo. 
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1,8 m*/ceK, 9TO JlaeT BECbMa BHYLIMTeIbHOe KOWIHYeCTBO 2KeNIe3a, BLIHOCAILeroca 
B pacTBope, HMeHHO 400—580 rycex, nM OKOIO 85—50 m BcyTKH. = 

KapTuHa BbinaweHusA BO B3BeCb BbIHeCeHHbIX B MOpe Couleli OUCH) acbipeKTHa, 
B mope oOpasyetca wuieh NOTHOH 2%eNTOM MyTH Cc KaliMol romy6OoBaTO-3e- 
JIGHOrO WBeTa, OTYETIHBO BHAMMbIi Kak CO CKJIOHOB S6eko, Tak HW HenocpelcT- 
BeHHO c Mops. IMpuna wvieldba OObIMHO H3MepsAeTCA NepBLIMH COTHAMH METPOB, 
AdHHa — KusIOMeTpaMH. Menstouleecsd MPHJIHBHO-OTJIMBHOe TeYeHHE OTKJIOHACT 
ero TO K Ory, TO K CeBepy OT ycTbs p. lOppeza. I]pu6pexHbIe KaMHU B STOM 
pavoHe MNOKPbITbI TyCTbIM KPaCHO-pKaBbIM HaJle€TOM UH JIMIWeHbI KaKOH ObI TO 
HY OblIO MOpcKOH ayn H c:viopEl. [lasx ycbinaH Tpymamu Mefys, noruOumx 
B 30HE CMCI€HHA BOL M BbIOPOWeHHbIX Ha Oeper. M307HHNA MpOAyYKTUBHOCTU 
Mops”, 10 JaHHbim C. K. Kaymopa, 3ecb pe3kO OTKJOHAeTCH OT Gepera *. 

B crpoeHHu Wuielitha passmuaioTcs TpH 30HbI. IlepBaa, pacnpocrpaHsmaaca 
B paZuyce 50—80 M oT ycTbaA, NpexcTaBleHa Mpo3spayHOK BOOM rycroro sjJo- 
BHTO-3eJIeHOrO IBeTa H ABJIAeCTCA CONAaCTbIO CaMOrO Havasla CMelWIeHHA KUCION 
Bob! p. LOppepa c mMopckoli BOJOH. B cnelyicmen, Gosee COMUpHOH 30He, Mpo- 
cTHpaiolmleica Jo 1,5 KM, Ha6soMaeTcH MHTeCHCHBHOe BbINaJeHHe XKeJTHIX 
XJIONbeB OKHCHOFO Keviesa. B3BeWICHHbIe B BEPXHEM CJ10e BOLI HKEJTHIC YaCTHIb! 
oOpasytoT ryctThle «KJIyObm WH «oOslaka» MYTH C OUCHb YETKON BHELIHeH rpaHulen 
lO Kpato 30HbI. Jlamee cmeyeT HECKOJIbKO KHJIOMETPOB NOMyYNpOspayHOH Fosy- 
O0BaTO-XKeJITOH BOAbI 6€3 XOMbeB %KeNTON B3BecH. ITpoOb BOAbI, B3ATHIC BAOJb 
muieida, NOKa3bIBaloT MOcTeMmeHHOe NoOBbIWeHHe PH or 1,7 B npHoowHOH mMooce 
to 7,6 B cObmuHOH MOpcKOH Bose. CofepxaHve PacTBOPpeHHOrO *Xee3a B OT- 
@UMbTPOBaHHOH Bose, WOBOJIbHO 3HAUHTeJIbHOe B 30HE CMeIICHHA OH3 yCTbA 
peuku (240 mr/m), B Hauasie 30HbI KesITOH MyTH mpH pH 4,4 pesKo najfaer Jo 
7 mr/a WH 3aTeM MOcTeneHHO CHH«KaeTCA JO | mr/a. SakHcHOrO %*Keesa B 30HE 
CMELUe€HHA COoBceM HeT. AHaJIH3bI MOPCKOH BOAbI NOKasaJiH, YTO Wend pacnpo- 
CTpaHAeTCA TOJbKO B BepXHeM cyl0e Ha lyOHHY OKONIO 2—3 M, HeCKOJIbKO 
yToullaicb B KpaeBol uacTH. Bspecb JenaeT BOLY OUCHb MYTHOH: pH BOLO- 
Wa3HbIX padoTax B «KeJITOH 30He» BUAMMOCTb Oblla OrpaHHyeHa HECKOJIbKUMH 
JleCATKaMH CaHTHMeTpOB. B 30He cMeleHHA BOMa Npo3spayuHa HM TakxKe pacipe- 
JI@MACTCA PaBHbIM COpa3soM MO MOBepXHOCTH, O 4YeEM, KPOMe XHMHYCCKUX aHaJH- 
30B, CBHJCTEIBCTBYeT peskoe NOTeNMeHHe BeEPXHEFO COA BOAbI. Bo BpeMaA OTIH- 
Ba wuielc) WpW2KHMaeTCA HeMOcpeACTBeHHO K Oepery; MPHMHBHbIe BOMbI OTTEC- 
HAIOT €FO B MOPe Hi KaK Obi «paculenA‘OT» NO WAMHHOM Ocu, ONarodapa yemy 
BHYTPH €FO NOABAAIOTCA HEOOMBIUME YJIMHECHHbIC YUaCTKM YMCTOM MOPCKOH BOJHI. 

JlaxKe B NepHOJbI CaMbIX CHJIbHbIX 3MMHHX WTOPMOB Wied) CMewWaHHbIX BOL 
COXpaHAeTCA H CYKUT MOPAKAM Hajle%KHbIM OPHeEHTHPOM VIA ONpeleleHHA 
MeCTOHAXOMKeHHA B TyMaHe. IIpuunHa STO yYCTOHYHEBOCTH 3akmOUaeTCA B CIIe- 
qtyrouem. C HeEKOTOPBIM YPOMeHHeEM MOXKHO CKa3aTb, YTO NoBbIWeHHe pH Bna- 
TarouluxX B MOPe KHCJIbIX FO MPOHCXOAUT riaBHbIM OOpPasoM B pesysIbTaTe CMe- 
WICHUA STHX EON, c MopcKo Boot. IIpH stom kouMYeCTEO MOpCKOH BOJHI, 
HeOOXOJMMOe JIA NOHM2KEHUA KOHUEHTPAlHH BOMOPOLHHIX MOHOB Ha KarK]yt0 e]H- 
Huiy pH ypemuunpaeTcaA B reoMeTpHyecKOH NporpeccHu CO 3HaMeHaTeNeM 10. 
Tlostomy aia noppmenusa pH roms p. Wppera (1,8 m*/cex) or 1,5 20 7,6 Kaxk- 
qylo ceKyHay HeoOxogzumo ue mexee 1,8 - 10° = | 800 000 m® MopcKOH BOJBI. 
Vimenno 3TO KOMHUECTEO HM COCTaRMAeT CpeqHHH o6bem wWaielda (2000 x 300 Xx 
x 2 = 1 800 000 m3). Takum o6pasom, wWuielic) mpezcTaBsneT Co6oK Maccy Mop- 
CKOli BOJbI, MHHHMA@JIbHO HeEOOXO,uMyY!O JIA exkeCeKYHAHOTO «pacKHCJeHHA» 
paccmatpneaemoro kucsoro noToKa. Ilostomy-To OH M CoxpaHAeT CBOIO YCTOH- 
YHROCTb H€CMOTPA Ha TO, YTO OOPasoRaBIMecA B pesy/bTaTe STOTO Mpotecca 
XHMHUeCKHe COCIHHCHHA MPHOBEHHO aCCHMHJIMpyIOTCA MOpeM HM B JaJIbHeHIIEM 
pacmpeyensioTca cormacno ero THApPOMHHAMHYECKMM YCJIOBHAM. 

Tperbei apTepHel, BbIHOCAMeM TEPMaJIbHbIe BOB! 26exo BOxoTcKoe Mope, 
apnsaetca p. lopmKosa, B oTM4uHe OT p. [Oppena, nMeromlad CPaBHUTebHO 60JIb- 
Wly1o BOocCopHy!O Nvolaqb WH NpwHMMalOMaA B ce6A COuIbIUOe KOJIMYeECTBO 


* YcrHoe coo6uleHHe. 
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KPYMHbIX H M@JIKHX MIPeCHbIX Py4beB HW MpHTOKOB. OrwMune ee 3akuiouaeTC: 
TaKxKe B TOM, YTO JOJIMHA MMCHHO 9TOH PeCKH ABHACb MECTOM OCHOBHOM pasrpy3 
KH JIA@BOBOrO MOTOKa HeaBHero H3BepKeHHA DJSekKoO HW B BEPXOBbAX OT OopTa J 
OopTa 3ano/IHeHa MOWHOK TomueH cBexKel JaBbl. BrixoqAujad H3-M0] aBbl Ce 
PHA OGMIbHbIX KHCJIbIX Py4beB, LaloulM4x Hayaso p. TopuiKoBa, MMeeT cMelllaH 
HY!O BOY pa3IM4YHOTO Mpoucxox*AeHuaA (TeMmepatypa 20—30°, pH 2,6—2,7 
Fe’ 1—15mr/n, Fe 6—10 mr/a). Oru Bombl, 3HaYHTebHO pa30aBJAIOULHeC: 
TIpeCHOH BOOM MHO2KeCTBA MeJIKHX PY4beB HM MPHTOKOB, BCe 2%e COXpaHsAloO 
BbICOKYIO KHCJIOTHOCTb MH MpH BMaeHuu B Mope uMerloT pH 3,2, Fe’ 0,6 mr/n 
Fe’ 4 mr/a. Takum o6pa3om, mpu pacxoze 2 m?/cex 9Ta peka BbIOpacbIBaeT B MOP 
oKouo 9,2 r »%ele3a B CeKyHAy (oKon0 0,8 T B cyTKu). IIpoTuB ee ycTba TaKK 
meeTca HeOo/IbILOH rowyOoBaTHI WieHd c %#KesTOM CepeMHOU, pa3JIM4HMbM 
TOJbKO B IWrHmeByio Noroky. OdSbem ero 20050 X 2 = 20000 m? Taxx 
COOTBETCTBYeT OOBEMY BOJbI, CKECEKYHAHO HeEOOXOAMMOH WIA noBbIUeHHAa pt 
Bow p. Topmtkopa of 3,2 no 7,6 (2x 10* = 20 000 m?). 

H310KeHHbIe JaHHble MOKAa3bIBaloT, UTO KHCJIbIe TeEPpMaJIbHbIe BOI, POP MH 
pyroulvecsd B pe3yJIbTaTe BYJIKAHHYeCKOM JeATe@JIbHOCTH, 2HEPrH4HO BO3seuicT 
BYIOT Ha OKPyKaloul[He MOpObl H BbIHOCAT B paCTBOpe 3HaYHTebHOe KOJU 
yeCTBO 2Kesle3a (H, BEPOATHO, JPyrHX I/ICMeHTOB), HECMOTPA Ha pa3sOaBJeHH 
aTMocdepHbIMH BOaMH. 

OTH BOLbI CNOCOGHEI COXPaHATb BLICOKYIO KOHWeHTPallHtO BOAOPOMHBIX HO 
HOB (HHu3KHii pH) u yep2KuBaTb 2Kele30 HM Apyrve 3IeMeHTbI B pacTBope Ha pac 
CTOAHHe JO HECKOJIbKHX KHJIOMeTPOB OT Gepera. 

DKeule30, BbIHeCCHHOe TEPMAJIbHbIMH BOJaMH B MOpe, KOoarysUpyer u OOpa 
3yeT B3BECb, KOTOPaH pacipeeAeTCA 3aTe€M COOTBETCTBEHHO C YCJIOBHAM) 
THAPOMMHAMHYeCKOrO pexKHMa BOOeMAa. 

OTH JaHHbIe MOryT MOMOUb MpaBHJIbHOMy MOHHMA@HHIO HEKOTOPBIX OCOGer 
HOCTe€H OCaKOHAKOIWICHHA B 30HAX AKTHMBHOTO BYJIKaHH3Ma HM BbIABJICHHIO Cy 
I€CTBCHHBIX HCTOUHHKOB TaKHX MOJI@3HbIX HCKOMAeMbIX, KaK 2Kele30 HU, Bepa 
ATHO, aJIOMHHHH, MapraHell u Jp. 


Teonoruuecknii HHCTHTYT Ilocrynuso 
Axaylemuu uayK CCCP 28 II 1958 


UMTMPOBAHHASA JIMTEPATYPA 


1T. C. FopmxkosB, Brana. Kamuatcx. symKayon. cr. AH CCCP, Ne 22 (1954) 
2B. B. HU Banos, Tp. aa6. Bynkanon. AH CCCP, B 12 (1956)} *B.B. HBpanoe 
ee Nel (1957). # HM. Cigna x oR. Mee. =A CoCr. cep. reom., Ne | 


1092 


Joknann Akanqemun HaykK CCCP 
1958. Tom 120, Ne 5 


PEOJOLH 91 


B. A. 3YBAKOB 


KOPPEJIAWHA YETBEPTHYHbIX OTJIOKKEHMM JIEMHUK OBOU 
M BHEJIEMHHKOBOH 30H MPHEHHCEMCKOM CHBHPH 


(ITpedcmaeaexo axademuxom B. H. Cykaueseim I 2 1958) 


B reuennve 1954—1957 rr. aprop uMes BO3MOXHOCTD B xose NOveBbIX uCcIe- 
AOBaHHH CONMOCTABHTb PasSpe3bl YETBEPTHUHBIX OTOXRKeHH NomMHbI Enuces ua 
yuacTke oT Kpacnospcka Jo ycTbs, mpoTsxeHHem oKosI0 2000 Km, nu cBA3aTb 
B pesyJlbTaTe STOrO CTpaTHrpaduto SOHbI MOPCKHX TpaHcrpeccuii, NeqHUKOBO!t 
3OHbI H BHEeJICIHHKOBOM 30HbI B PaMKaX eMHHOM CXEMbI YCTBEPTHYHIX OTMOKe- 
Hui IIpHenucelickoh Cu6upu (Ta6n. 1) *. 

B ocnopy crpaTurpaduyeckoro pacueHeHHA ueTBePTHYHBIX oOTOKeHHI 
MOJIO%KEHO NOHATHE O KMMAaTHYeCKON dase, No KOTOpOlt NOHHMaeTCA CpaB- 
HHTCJIbHO JWIMTEJIbHbIN OTPC30K BPeMeHH C Goslee HIM MeHee NOCTOAHHBIM MOVIO- 
X%KEHHEM JlaHAWladpTHO-reorpaduyeckux 30H. Pe3skve H3MCHCHHA 30HaJIbHOCTH, 
CO CMELICHHEM B HECKOJIbKO COTCH KHJIOMETPOB, PaCCMATPHBaIOTCA KaK CMeHAa 
KJIMMaTHYeCKHX (pas. 

OtnoxeHHusa, CopMupyloulMecHh Ha MpoTAKeHHU KJMMaTMYeCKOH (a3bl, 
TIPHHHMAIOTCH 3a CaMOCTOATEJbHbIM CTpaTurpaduyeckui ropu30nHT. Bcero 
BbIJeAeTCA JIECATb KJIMMATHUeECKHX (pas MU JeCATb OTBEYAIOUIMX HM CTpa- 
THrpa@uyeckHX TOPH3OHTOB, COMOCTABJIAe€MbIX C APYCOM eHHOHM CTpaTu- 
TpaduuecKkol WKaJbl, IPHHATOM JIA “veTBepTHYHOK CucTembI. B TOM uuCye BBI- 
TeNAeTCA YETLIPE XOJIOMHBIX (Pa3bl C COOTBETCTBYIOLMMH UM JI@QHHKOBbIMH [o- 
PH30HTaMH: JlembsAHCKHM (1°), camapoBcKuM, eHucelicKuMm (1°) Hu 3bIPAHCKHM 
(}) M TPH pa3enAtOWINx UX TeNIbIX (ba3bl, COOTBETCTBYIOINMHX MexKJIeHUKO- 
BbIM TOPH30HTaM: TOOOMmbCKOMy (7°), camOyprcKkomy (7°) u ka3aHleBcKomy (?). 
JleqHuKOBbIe *a3sbI XapakTepH3yIOTCA CMeIeHHEM TYHAPOBOH 30HbI Ha 600— 
800 KM K Wry, MexKJeHHKOBbIe — BOCCTAHOBJIeEHHeM reorpaduyeckoH 30HaIJIb- 
HOCTH, OIH3KOH K COBpeMeHHOH. 

Heo6xoMMo OTMeTHTb, 4TO CTpaTHrpaduyeckue, T. €. KMMATOCTpaTHrpa- 
cpuyeckHe, paHHUbl JaseKo He BCera CoBMaawT C MHTONOFO-callMa/lbHbIMH 
rpaHullamMu MW ycTyNaMM peuHbIxX Teppac. Kak noKka3aso nasmMHOJorMyueckoe 
H3y4eHHe Pa3pe30B PeUHBIX Teppac, PopMupoBaHHe OOVIbIIMHCTBA H3 HAX OT- 
HOCHTCA K KOHLY Tension cdba3bl H NepBOM NOJOBHHE XOVJIOJHOH, T. e. B OOMEM 
COOTBETCTBYeT BPeMeHH C Coulee BJaxKHbIM KJIMMATOM, TOra KaK Bpes Naaer 
Ha KOHEIL XOJIONHOH asbl M HauaJO TeNON, T. €. Ha BpeMaA C Oolee CYXHM KJIH- 
MaTOM. OueBHAHO, UTO 3TA 3AKOHOMEPHOCTh ONpeNeAeTCA CBASbIO MeX*Ky KJIH- 
MaTOM HM TH{pouOrMyeCKHM pexKHMOM PeKH. 

Vimeroulica MaTepHadl MO3BOJIAeT KPaTKO OXaPaKTePH3OBaTb OCHOBHbIe 
9Talbl Nasleoreorpaduyeckoro pasBuTua IIpuenucelickoh CuOupu B ueTBepTHy- 
Hoe BpeMaA. 

@aza I (N,—Q,). TocnogcTrBo mpolleccoB nmeHenmeHu3alun crpanbi. Kopa 
BbIBeTpHBaHHA. IlosBmeHue xBOHHOM Tarn. 


* Cxema KoppesAunli coctaBmeHa Ha OCHOBe COOCTBCHHEIX MaTepHaJIOB C MpHBAeCYeCHHeM 
guTepatypHpix fannpx (1191516), a raxxe ganHbix B. B. 3ayep, M. H. Botinosa, C. JI. Tpo- 
uuxoro, E. C. Manscosol, A. MW. )Kusotoscxoi, M. T. Kunuann, C. I. Mupunnk, K. B. Boro- 
nenospa, H. B. Cemuxatoson, 3. B. AnemuncKol, MaTepnasloB 2KCIeqMUHH BCETEH, Tuypo- 
npoexta, Aaporeosormueckoro TpecTa u HePTAHHIX OprannsaluH. 

1093 


asa II (Qt). MyOokoe sposHonHoe pacuieHeHHe CTpaHbl menbpa Kap- 
cxoro mops (yo 150—180 m ray6unoit). Tlocrenenuoe noxomoganne. IlomHoe 
HCUC3HOBCHHE PeJIHKTOB MVWIMOWeHOBOH dIOpbl. 

asa III (Q?d). Dempauckoe omeqenenue. CmeneHve TYHAppl Bo 53— 
59° c. w. Baoxospie onyckanua. TiyOokad MHrpeccHA MOpA Ha CeBepe, MO- 
BUAMMOMY, CHHXpOHHad ovleseHeHuio, o3epHbIii pexuM Ha tore. Bison cf. 
schoetensacki Fr. ®nopa «cu3bIx CyrMHKOB» (1°). 

®a3a IV (Q3tb). Todompckoe mMexkeqHuKoBbe. TemHoxBoiHaad Taira h 
JIeCOCTelib C CAMHHUHBIMM MpeACTaBHTeIAMH WMPOKOJIMCTBeHHBIX MOpoA Mmpo- 
mpuratores K cesepy fo 61°30’ c. mt. K sory of 58°30’ c. m.— Taira c Zy6oM 
(44,18), Xosapcxan cbayna (?, 11,17). TocnogcrBo o3sepHoro pexuma. Popa 
«J\MarOHasIbHO-CJIOHCTbIX mMeckoB» (1°), 

®asa V (Q3 sm). Camaposckoe oeqenenue. CMeujeHve TYHAPbI Ha tor Jo 
59—60° c. mw. Enje 6ombiiee oOBoqHeHHe HH3MeHHOCTH. MyctTbepckad CTOAHKa 
Ha Euucee (8). 

®asa VI (Qijsb). Cam6yprcKoe mexkseqHuKosBbe (14). Hexotopnlit 9po3HoH- 
HbIM Bpe3, CMCHMBINIMHCA 3aTeM TpaHcrpeccuel Mops. BopeambHaad cbayHa MoOuI- 
JuOCKOB c Cyprina islandica L. IIpoaBuxeHHe TeMHOXBOHHOH Tar C eAMHHY- 
HOH mHnow yo 61°30’ c. m. (1°). B 6accefine p. Anrapbl Talira c Zy6om 4H rpa- 
6om. OctTaTKu xo3apcKol dpayHpt (11,7°). 

®asa VII (Q5e). Exncelickoe omeqenenue, CoBmaBliee C MaKCHMYMOM CaH- 
4yroBCKOH Tpancrpeccuu (*,1*), Apkrwueckaa cbayHa MostocKos c Portlandia 
arctica G. Cmemenue ecoryHappt Jo 60—61° c. ur. (*4,1°). OpuHbakcKaa cbayHa 
C MeClOM HM WepcTHcTbIM HOcoporoM B OacceliHe p. Aurappr (*1,1”). 

Masa VIII (Q3k). KasanmescKoe MexlelHHKOBbe, Perpeccuat Mopa, MOAB- 
JleHHe OopeabHOH tbayHbI MowIOcKoB c Cyprina islandica L. ('). [IpoaBuxe- 
Hue TEMHOXBOMHOL Taliru Jo 66° c. w. WupoKomucrBeHHble nopoxbl Ha Aurape 
oTcytcTByrorT (1°). 

@asa IX (Qjz). Tlocnequee, spipsHcKoe omenenenne (1). Cmemenue TYHIPHI 
H JlecoTyHdppr Jo 61—62° c. m. MutrencuBypie OoKoBbIe NOAHATHA, pewHor 
Bpe3, perpeccCHA MOPA, ocyWieHHe YacTH Wenbda. MafneHckHe cCTOAHKH Ha 
Enucee nu Aunrape (°,?,11,7%). 

®a3a X (Q,). MocnenenuuKopoe BpeMaA Cc pAOM Oowee MeKUX KJIMMaTH- 
YeCKHX KOJeOaHHH (KaprvHckoe, CapTaHCKOe H COBpeMeHHOe Bpema). Bpimu- 
PpaHve MaMOHTOBOH (payHbl, tbOpMHpOBaHHe COBPeMeHHbIX TeoOoTaHHYeCKUX 
JaHmuaptros. Menkue kome6aHua ypoBHa Mops. AsuubcKHe MH HeOMHTMUeCKHe 
CTOAHKH B JomHHax Anrappt wu Ennces (?,°,17,1%), 


Bcecor3Hpiii Hay4Ho-HCCeNOBaTe/IbCKUI Tloctynno 
TeoJlOorHyecKHH MHCTHTYT 31 I 1958 


UMTHPOBAHHAS JIMTEPATYPA 


1B. H. Caxkc, Tp. Haysuo-ucca. wucr. reonorau Apxtuku, 77 (1953). 2 H. HW. Co- 
kom0B, Te3. RoKn. Bcecowsn. MexBefomcTB. coBell. MO H3y4eHHIO YeTBepTHYH. NepHoda, 
1957, crp. 69. *C. A. ApxumtoB, Tp. MexsefomcrB. coBell. Mo pa3paboTke yuudullup. 
crpaturp. cxem CuOupu 1956 r., JI., 1957, crp. 410. #1. WU. Amypckui,H. B. -pe 
HOB, M3. AH CCCP, cep. reorp., Ne 3 (1956). 5 JI. H. UBanoseckuih, Tp.. Tomek, 
roc. yuuB., 132 (1954). * JI. A. Paro3un,C. B. Cy xos, Bonpocu reorpapuu 
CuOupu, 21951. * B. B. Mu3epo.B, Tp. Topno-reonormyueckoro uuct. 3an.-cu6. dun. AH 
CCCP, B. 15 (1956). * B. WH. Tpomos, Tp. HTH AH CCCP, B. 64, reon. cep., 17 (1948). 
9M: Il HaropcKkuii, Bectn. 3an.-Cu6. reon. tTpecta, Ne 5 (1937). %C. B. On- 
mTelu, Tp. Mexsenomcrs. cosem. Mo pa3pa6oTKe yuuduiup. cTpaturp. cxem. Cu6upu 
1956 r., JI., 1957, crp. 492. UC. C. BockpecenckKut, Tam xe, cTp. 542. 
2. VM. Papen, M. “We An erceeraine Gc YUeOotTapesa, Tam xe, 
crp. 527. 2? MP TL. TP pw ry "x, AH 102) Ne’ 2° (1955) 4eReeeAe Sa 6a ko Ee 
AAH, 115, Ne 6 (1957). 45 B. H. Cyxaues, Tp. COMC, Sxc. AH CCCP 1932 
(1933). ° B. B. 3ayep, B. A. 3y 6aKos, JAH, 120, Ne 1 (1958). 
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JleqRuuKOBAaA 30HA 


O6sacTb eHHcelickoro oneqeHe- 
HHA, 66°—61°30’ c. mm. 


2. Tlotima (12—18 m). Ce- 
BepHaa 3a6ojoueHHan Talira 


S| pyc (Bek) | O6nacre suipauckoro ose qjene- 
e HHA, 72°—66° c. wi. 
2. Tlowma (140—17 m). 
\ TyHApa, mecotyHgpa, ped- 
Kolecbe C JIMCTBeEHHMLUeH, 
OepesoH H esbIO 
Tlocne neve] 
KOBBIH 
Qu 1. Kapruuckas teppaca 


HHKOBbIN — 
3bIPAHCKHH 


Qéz 


e 


II Bepxue- 


M@2XK se ,HUKO- ¢ 
|Bart — kasau-| L., Mytilus edulisL. Peaxo- 
WeBCKHH Q3k JIecbe H cepepHad Taira 


I BepxHesey- 


HHKOBbIM — 
eHHcelckKHH 


2 
Qse 


camOyprckHii 
Q3 sb 


POBCKHit 
Q3sm 


6o/bCKHH 
- Qhtb 


JIeMb AHCKM 
| Gd 


Oe LHUKO- 


Il pepxHeneg- 


{I Bepxnemexx- 
' | J@2HHKOBBIH- 


\CpeqHeeqHH- 
_ |KOBbIH—CaMma- 


a 
HHKOBBin © 


(22—35 m). ,TIpoapuxxenne 
Taliru Ha ceBep. TopdsHn- 
KH. [lo3qHHH MaMOHT, Myc- 
KYCHBIM ObIK 


JleqHHKOBbIe OTOKEHHA 
3bIpsHcKorO,} oveqeHenHa. 
Tipe craquu 


KasanHuesckaa cBuTa — 
mecku c Cyprina islandica 


BepxuHasd movioBuHa caH- 
YYTOBCKOM CBUTbI —OCKOJIb- 
waTble CYPIHHKM Cc rasbKol 
(alic6eproBaad Mopena). Ap- 
KTHYUeCKad payHa: Portlan- 
dia arctica G., P. lenti- 
cula M., Arca glacialis G. 


Huspi caHuyroBcKon cBH- 
Tb Ha p. Arane c Balanus 
hamery Asc., Mytilus edu- 
lis L. Meccospckve meckH c 
Macoma baltica L., Cyrto- 
daria jenisseae Sacks 


2. OcraTKH MOpeHBI ca- 
MapOBCKOro TOpH30HTa. 

4. Tloq{mMopeHHpre mecKH 
Hopupckol AoMHHEI C OC- 
TaTKaMH CJIOHA, MepexoLHO- 
TO OT TporoHTepHeBOro K Ma- 
mouty. Ilecku nlorpeOeHHo- 
ro KaHbona YctTb-[lopra c 
ApeBecHHow JHCTBeHHHUBI 


| 2 

ay SIMHBI nlorpe6eHHoro 
sboHa = Yctb-Ilopra_ c 
}CKHMH ~~ {WaTOMeAMH. 


ira (?). 200 mM Teppaca 
HOPHJIbCKOH JOMHHBI Cc OC- 
TaTKaMH TPoroHTepHeBoro 
caoHa 


1. Lu.-m. (22 M) I a-n. 
(30—35 m) Teppacnr. Ken- 
poBo-eiopax Tatra. Ilosq- 
HUH MaMOHT 


Ta6auua 4 


BuyeneuHuKoBpagd 30a 


O6macTb camapoBcKoro ovese- 
HeHua, 61°30’—60° ¢. mI. 


2. Tlofima (40—15 m). 
CpeqHaAn TeCMHOXBOHHAA 
Tawra 

1. I wen. (45—19 m) 


Teppaca. Ilo3qHHii ~MaMOHT 


Enuceh, Uynbim, HH30BbA 
Aurappt, 58°30’—56® c. um. 


CpegHee H BepxHee TeyeHHe 
p. Anrappi 


2. Tlofima (6—12 m). FOx- 
Has NMXTOBO-eloBaa Talira, 
Ha fore slecoctenb. Heowur 


2. Huxuas mouma (3— 
4m). Heonur B ocHoBaHuu 
mouppl | u.-m. Teppacsi. 
lOxwKHan Tatira 


4. I wn. (42—14 m) 
Teppaca. CrosuKxa ,[lepe- 
CeJIeHYeCKHH MyHKT‘. May- 


Ha CeBepHOro OJICHA, Ma- 
MOHT H fecell HCYe3aIoT. 
Kcepotepmuyeckaa 3M10xa 


1. Buicokaa noma (5— 
7M), BepxH I u.-n. (40— 
12 m) Teppacsi. CroaHKa 
Ycrb-Beuaa (asuib) Tem- 
HO- MW CBeT.IOXBOMHAaA Tara 


@apxosckue caon, III u.- 
ni. (40—65 m) Teppaca u 
Bepxu IV u.-n. Teppacbl c 
»J1@AHBIMH KJIMHbAME“. Be- 
Pe3OBO-TpaBAHHCToe pefKo- 
mecbe. Mamout 


IV u-n. (55—110 ™M) 
Teppaca. Enospaa  taira, 
TOPPAHHKU 


Enucetickuii J1e,HHKOBO- 
MOpcKow ropH3oHT. APpKTH- 
yeckaad dayHa: Portlandia 
arctica G., P. lenticula 
M., Astarte crenata G. 
Bepeso0Bo-TpaBaHHcToe pef- 
kogecbe. ApkTuueckan 2H- 
aToMoBax copa 


Il w.-m. (25—30 m) rep- 
paca — HeMbIe Tecku 


II w.-m. (48—25 m) tep- 


paca. IloupenHpie JbABI. 
Crosuka Agonoga ropa II 
(magqien). Mamout, cesep- 
HbIM OJICHb, Hecell, 6130H, 


calira 


Huse I u.-n. » Bepxu II 
H.-. (16—18 Mm) reppacti. 
Crosuka Katickoit roppr (Ma- 
AseH). Mamout, catira, Ko- 
POTKOpOrHit ObIK, J10Ccb, 0- 
mab. CocHoBo-6epesosoe 
peAkoulecbe (JecoTy Hf~pa) 


Bpes 


III w.-m. (45—55 mo) Tep- 
paca. ,Jleqannie KIMHDA“ 
Ha IV H.-m. Teppace 


OnubIBHHHCKHe H xaxa- 
JiepckHe cwiow. IlHxTopo- 
eNOBad Talira c equHHMuHOL 
aunou. Toppanuxu. Hacese- 
pe MopcKHe cviou c Cyprina 
islandica L., Macoma bal- 
tica L. 


IV u.-n. (65—90 mo) Tep- 
paca. Eoso-cocuoBaa Tal- 
Ta C MMXTOH H KeApom 


Bpes3 


Huspi I] u.-n. (15—18 m) 
Teppacni. TemHoxBoiHaa 
Tanra. 


Bepxu III u.-m. (24—35 m) 
Teppacbi. Sa6ono4ueHHan 
Taira ceBepHoro THIa. 
Crosuxa Koposuii Jlor. 
OpHHbAKcKan (payHa: me- 
cell, MA@MOHT,  CeBePHbIli 
OJIEHb, LIEPCTHCTbIH HOCO- 
por, oman 


Bepxu I] u.-n. (20—25 m) 
Teppacst. «JleqaHBIe 
KJIMHb), MOPeHa JOJIMHHbIX 
J@QHHKOB y Batikata. Opu- 
HbAKCKad ayHa. MAMOHT 
(panHuli), tepcrucrsiit Ho- 
copor, KOPOTKOHOrHH 6430H, 
BOK, JIOWab, Mecell, ce- 
BepHbIH OJeHb. CBeTOXBOH- 
Had Taira (MMXTbI H Kezpa 
HeT) 


Huser II u.-n. (>?) u IV 
H. -11. (40—50 m) tTeppac. 
CocHOBO-eJIOBO-IIHXTOBAaA 
Taira c MpHmecbio Ay6a, 
JHMbI HW OpeluHHKa, mepexo- 
awlaA B JIeCOCTeIIb 


Huser I] w.-n. w1V #.-n. 
(30—40 m) Teppac. Xosap- 
CKad Jomayb, AMHHOpornit 
6u30H. TemHoxBolinaa Tali- 
Tac pHMecbio Ay6a, JMMBI, 
OpelHHKa, JIeMHHbI, rpa6a 


2. MopeHa camaposcKoro 
TOpH30HTa — K ceBepy OT 
63° c. mW. NorpyxkKeHa HMDKe 
ypoBua pex. ApktTuyeckaa 
AuaTOMoBax ulopa. 

1, TypyxaHckue neck c 
Balanus sp., Saxicava arc- 
tica L. 


‘ BAHHCTOe AN eg 


2. Mopena u (.10BHO- 
PIAUMaJIbHbIe CJIOH CcaMa- 
POBcKoro fTopH30HTa, Ha 
ore 3aMellaoTcs OcaaqKamMu 
HpHJIeQHHKOBOrO O3epa (sp- 
ueBckHe cvioH). TyHypa u 
JecoTyHipa. 

1. TypyxaHcknée meckH u 
nlorpe6eHHEIe \OONOTHBIC 
moupbl ¢ Selaginella sela- 
ginoidos L. Bepegoso-tpa- 


Bepxu osepHbix oT/OxeHHH nMaHTeeeBcKO# CBHTbI 
c TopamMu H ceMeHHOKM sopok: Picea obovata L., 
Potamogeton natans L., Sparganium glomeratum Fr., 


Selaginella selaginoides L. 


Hu Ap. B pa3sBuTH pacTH- 


TeIbHOCTH CMeHAeTCA TpH MoApasbi: eoBoli) Tatiru c 


MMXTOH, Oepe3oBoH MecocTenH c eHHHUHOH 
OpelUHHKOM H eoBOH TalirH c Kef/pomM 


| BasyHuuk morpe6eHHoro 


HeJlefHH-| Kanbona Ycrtb-Ilopra (?), 
KOBBIA — 


HMKHAA MOpeHa caMmOypr- 
CKOH cKBaxKMHbI. Ilecku u 
|auHbl Kotyckol cKBaKH- 
Hbt c Portlandia lenticula 
M., Nucula sp. i 


Huser NauTeeeBcKou 
CBUTBI, MOpeHa B PapKoBO 
MW Ha p. Capunxe. Equnuy- 
Had Tblbia Oepes u CMOpbl 


KpaxKa. Kefponpas talira 


Tecku 4 raseuHHKH BbICO~ 
KUX Teppac mpaBobepexkb# 
Exucea (180—320 m). To- 
KPOBHBIe cyrmmHki 320 M 
ocTaHHoB. TemHoxBoHad 
Taira C MpHMeCbIO COCHBI 
cexuHH. Strobus, KapHH, 
lTepokapHu, Tcyru, Oepe- 


| 3b1 H OJIbXH 


2. Sipuepckve cJIOH Cc 
KapJIMKOBOH Oepe3sKolH 8B 
Afanaxoso. Huse 1V u--n. 
(90 m) Teppacer y Kpacno- 
apcka. Croanuka JlaHkosa 
nora(mycrbe). WWepeructarit 
HOCOpor, MaMOHT, O6H30H, 
CeBEPHbIH OJICHb. 

14. V u-n. (65—80 m) 
Teppaca 


| 


V u.-m. (45—60 m) Tep- 
paca. Bepxusasa mopena’cy- 
xoro jora. Kpuoryp6anuu. 
Bepxu osepHo# Town 
IIpeacasuba (70 m  Teppa- 
ca). Jlecoryngpa. Weperu- 
CTbIH HOCOpor 


VI u.-n. (400—120 m)— 
»TOpralHHcKkad“ Teppaca. 
Bepxu morpeOeHHbIx JomHH 
Kas3aunucxa H [Ipuyyapimest 


Bepxu Touuu morpe6ex- 
HbIX JOMH. Huser o3epHoit 
TOJMH  BOLOpaszesbHOrO 
msato [Ipucaauba. Temuo- 
XBOMHAasd Talla C CMHMUHbIM 
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Jornzagne Akanemun HayrR CCCP 
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FT EBOHOEH 


tO. I. MEJIBHHK 


CJIYYAM TEPEXOJA MAPTHTOBbIX PY], B MATHETHTOBBIE 
B CAKCArFAHCKOM PAHOHE KPHBOPO)KCKOFO BACCEHMHA 


(ITpedcmaeaeno axademuxom JI. C. Kopocuncxum 28 II 1958) 


TMogasansatonee OOJIbINMHCTBO H3BeCTHBIX PYJHBbIX 3anexeit CaxcaraHcKoro 
PavOHa CJIOMKCHO OKHCJICHHbIMH PyaMH, HMeIOULMMH MapTHTOBbIli, reMaTuTo- 
MapTHTOBbIH HJIM TeTHTO-reMaTHTOBbIit cocras. MarneruTosble pyAbl BCTPeueHbI 
TOMbKO Ha 3HAYHTEJIbHBIX TIYOMHAX B BUe OTICIbHbIX THES HEOOJIbUIMX pas- 
MEPpoB, KOTOPble PasMellaloTCA HeNOCPeACTBEHHO HW2Ke H3BECTHBIX MapPTHTOBBIX 
Py WIM OOpasyloT CaMOCTOATeIbHbIe MeIKHe 3a@KH Cpe HeOKMCCHHBIX 
MKENeSUCTHIX NOpod. Take salexu OTMeYaIHCh Ha pyHuKax um. Kuposa (3), 
MM. JleHnHa u «BobuieBuK», HO He- 
SHAYHTeIbHbIC Pa3Mepbl OpyeHeHuA TANNA 
M OTCYTCTBHe OCTYNHbIX Wid usy- J Ws 
YeHHA MepeXOJOB MarHeTHTOBbIX py | \ 
B MapTHTOBble He NO3BOHIH mpo- \ IN“ 
BeCTH JOCTATOUHO MOJIHOe COonocTaB- \ Me 


Wy 


UL, 


JIleHHe HeEOKMCJICHHBIX H OKHCAeHHbIX ea EES a 
py. NW = RW2 RSe 


SHaUHTeIbHO OouIbIUMH MHTepec 
MpeCcTaBJIAIOT HeEOKHCJIeHHbIe pyAp Puc. 1. Cxmaquateii KOHTaKT MarHeTHTOBOH py- 
PYAHHKa uM. Dpyu3e, KoTopple cua- Abt © PoroBuKamu yeTBepTOrO *KeNesHcToro Popu- 

30HTa. / — MarHeTHTOBBIM poroBuk (YepHoe — 
rajoT KPyMHyl0 3aexb CeBepHyio, KBapllesble Mpocsou), 2 — MarHeTuTOBaA pyfa, 
MOWLHOCTbIO Jo 50MM JWIMHOH CBbIIe 3 — pocmou xmopuToBoro cana 
400 M. Ota 3aslexKb OOpa30Baacb pH 
OpyMeHeHHH MAarHeETHTOBbIX POFrOBHKOB 4eTBepTOTO XeslesucToro TOPpH30HTa 
B AHTHKJIMHAJIbHOH YacTH CakcaraHcKolt nosocbl. KonTakT py Cc BMellaloulH- 
MM MOpodaMu CKJaquaTEl, IpHueM pybI HelocpeACTBeHHO Y KOHTaKTa HHTeH- 
SHBHO CMATbI B ACHMMECTPHUHbIe OTKPbITHIe CKIaKU, OCJIOXKHEHHbIeE MHKPO- 
miowuatocthio (pve. 1). I]pu nepexoye BMenaioujuxX PpOroBHKOB B pybI Hab- 
MOAaeTCA MOCTeMeHHOe BbIKJIMHHBAaHHe KBapleBbIX MpocsioeB, YTO XapaKTepHO 
H JIA 3amexKeH MapTHTOBbIX py (+). 

lo ray6unpr 220—250 m pyaznt 3amexKu CeBepHol MOYTH MOJHOCTbIO 
IKUCJICHbI HU TpeAcTaBeHbl MapTHTOBbIMH HM MA@PHeTHTO-MaPTHTOBbIMH Pa3HO- 
oTamu. Ha raryOuHe 280 M pyAbl OKMCJIeHbI TOJIbKO B BUCAYeM OOKy 3aJIexKU Y KOH- 
[akTa C MopodaMu BepXHel CBUTbI H MeCTAMH B 1OXKHOM TOPLle Ha KOHTAKTE C BMe- 
WaloulMMH poOroBukaMH. OKMNCJIeHHbIe pybI MHOra pachoslaraiorcA  cpelM 
JCOKUCJICHHBIX PY] B BUC ASKIKOB, BLITAHYTHIX JIMH3 M MOMOC pa3s/IMUHOM MOLI- 
HocTH (puc. 2). Ha rmy6une 400—500 m BeTpeveHbI ToJIbKO HEOKHCJICHHbIe Ma- 
THETHTOBbI€ pybl. 

HeokucsieHHble PyAbl He ABJIAIOTCA ONHOPOAHbIMM NO MHHepaJIbHOMY H XH- 
MMUCCKOMY COCTABY; BbINeIAIOTCA KBaplleBO-MarHeTHTOBbIe, KapOOHATHO-Mar- 
{ETHTOBbIe HM CHJIMKATHO-MarHeTHTOBbIe PY, MpH4yeM COCTaB NOCJICMHHX 3Ha- 
JUTCMbHO OTMMUAETCA OT COCTABa BMeaIOMUX wenesucTEIx Nopod. IlockombKy 
IpH OKHCJICHHM KBapIleBO-MarHeTHTOBbIX WM CHJIMKATHO-MarHeTHTOBbIX py 
Opasyl0TCA PasJIMYHbIe THIbI MAPTHTOBBIX Py, HaMM OyAyT KpaTHO paccMoT- 
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PeHbI B3aMMOOTHOLICHHA BbIJeJIeCHHbIX BbILe PaSHOBHAHOCTeH HeOKHCJICHHbb 
py. KapOoHaTHO-MarHeTHTOBbIe Pybl BCTPeYeHbI TOJIbKO Ha 3HAUYHTEIbHBE 
ruyOuHax, H HUTe HE BCTpeyeHO MepexOOB UX HeMOCPeCTBeEHHO B OKHCJICE 
HbIe PyJbl. 

KBaplleBo-MarHeTHTOBbIe PYAbI pacnoJlaraloTcA NIpCHMYLULECTBCHHO y KOF! 
TaKTa C BMELLalOUMMH %KeJIe3HCTbIMH POrOBHKaMH, OOpa3yxA cBoeoOpa3Hy! 
KaliMy B MepHdepuyeckHx yacTax 3anexKH. WIupuyHa ato Kalimbl OObIMHO B 
peeneine 2—3 M, HM JIMUIb B JOXKHOM TOPUe BbIAeAIOTCA YYACTKH WMpHHO. 
jo 57 M. 


ao! 


pian i E224, FR? GB: 
ReGe ee 7° RSS ees 


Puc. 2. CxemaTuuecKuli IlvlaH pacmpoctpaHeHuA MarHeTHTOBbIX H MapTHTOBBIX py B 3aJlex 
«Cepepnan» (ropu30HT 280 mM). CpeQuHaAa CBUTA KpuBOpOKCKOH ce pHi 
1 — cnanupi 1 6e3pyAHbIe POrOBMKH TpeTbETO HM YeTBepTOTO CMaHLeBbIX TOPH3OHTOB, 2 — Ma 
HETHTOBbI€ POrOBHKH YeTBepTOrO x%eesHCTOrO TOpH30HTa, 3 — KBapWeBO-MarHeTHTOBBIC Pyti 
4 — MAOTHDIC MapTHTO-MarHETHTOBbIe MH MapTHTOBbie pybl, 5 — CH/JIMKaTHO-MarHeTHTOBBIE Py 
6 — cHaMKaTHO-MapTHTOBbIe H MapTHTOBbI€ pyfbI CpeqHeli MMOTHOCTH, BepXHAA CBHI 
KpuBpopoxckoli cepuu: 7 — OxpHcToO-ramHncTple CaHubl, & — OXPpHCTO-TIMHHCTE 
CJaHUbI, Wepeciauparoljueca C TéTHTO-MapTHTOBbIMH HM JIMMOHHTOBbIMA pyfaMH, 9 — remat 
Topple HW PéTHTO-remaTHToBbIe pytb, 10 — quaba3pr, // — TeKTOHHYeCKHH KOHTAaKT MOpoy cpe 
Hel H BepXHel CBHT 


CyJIMKaTHO-MarHeTHTOBbIe PybI CJlaraloT WeHTPaJIbHy!O YaCTb 3a/exKH 
mexaunli 60K. OcHoBHadA Macca STHX py MMeeT XJIOPHTO-MarHeTHTOBbI COCTa) 
3HAYHTeIbHO MeHee paClpocTpaHeHbl MYCKOBHTO-MarHeTHTOBble Pybl, pacnos: 
XKCHHbIe CpeAH XJIOPHTO-MarHeETHTOBHIX PY B BHe MpocsoeB U JIMHS. 

TaBHbIM PYyHbIM MHHepasIOM BCe€X THIOB HeOKHCJICHHbIX py ABATE 
MarHeTHT, CJlaralouul MpocsoH MouHocTb1o 3—10 MM, B KOTOpbIX OH HaOuJIE 
WaeTCA B BUe NOMHILPUYeCKHX CPOCTKOB, CKOMJICHHH MW CIVJIOWHbIX Macc. O6br 
HOH COCTaBHOM YaCTbIO ABJIA€CTCA TaK2Ke TEMATHT, COMep2xaHHe KOTOPOrO Kove! 
jetca oT 2 70 30%. Hamu BbieneHo TpH reHepallun 9TOrO MUHepasa. Membyal 
IUHe JIMCTOUKH H YeLyHKH reMaTuta 1-H reHepalluu CularaioT TOHKHe (70 1—2 MI 
TIpocsioH, KOTOpble NepecavBaloTCA C MarHETHTOBbIMH TpocJlosAMu, O6pa3} 
THNMYHY!O Mosocuatylo Tekctypy. TemaTutT 2-4 reHepalluu oOpa3yeT cpaBH 
TeJIbHO KPYMHbIe MlaCTHHKH MW TaOIH4KH, pacnoJIO*KeHHble KaK B MAFHeTHTOBbI 
Tak H B reMaTHTOBbIX TpocioAx. PemaruT 3-H rehepaluu OOpa3yer BbITAHYTE 
MWlaCTHHKM HM HYVIbl, KOTOPbI€ BBINIOJIHAIOT CeKYWIHe H MOCJOHHbIe MpoxHIK 
Hau6obulee pacnpocrpaHeHve B MarHeTHTOBbIX pyax uMeer rematuT 1-if 
2-1 TeHepallMi, 3HAYHTeIbHO pexke BCTpeyaeTcaA reMaTHT 3-H reHepalluH. 

OcHOBHBIM HepyJHbIM MHHepasIOM KBapIeBO-MarHeTHTOBbIX Py ABIAeT 
KBapll. B cHuIMKaTHO-MarHeTHTOBBIX pyaxX MpeoGMalawT XJIOPHTbl MH MYyCK 
BuTbl. [lepexoq OT KBapIeBO-MarHeTHTOBbIX K CHJIMKATHO-MarHeTHTOBbIM Py Ii 
BO BCeX CJIYYaAX MOCTeNeHHbIM, IPHueM yaeTCA MpOCMeMMTh OTAebHbIe CTA 
3aMelCHHA KBaplla XJIOPHTaMM WM MyCKOBHTOM. MycKoBuT B pyfax ABIAeT 
XapaKTepHbIM HOBOOOpasoBaHHeM, MOCKOJIbKY OH HHTe BO BMeIIAaOWMX Nop 
jax He sBcerpeuen. JleTambHoe H3yYeHHe B3aHMMOOTHOLIeCHHH KBaplleBo-Mart 
THTOBbIX M CHJIMKATHO-MarHeTHTOBbIX Py NOKa3a0, 4YTO OOpasoBaHHe XJ 
PHTOB H MYCKOBHTA ObIJIO BbISBAHO M€TACOMATHYCCKHMH MpoleccaMu, KOTOP: 
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M3MeHHJIH KBaPUeBO-MarHeTHTOBbIe PyAbl. Pe3yabrTarnt XHMHYCCKHX aHaJIH30B, 
MpeACTaBJIeHHble B TaOW. ‘ NOKa3SbIBalOT, YTO B Me€TACOMATHYeCKH H3MeCHCHHbIX 
Pywax YBeIHUHBaeTCA COJepxaHve aJIIOMHHHA MarHHA, OJHAKO KaudeCTBeH- 
HbIM COCTAB (no AaHHbIM CIe€KTPaJIbHbIXx aHaJIH30B) He H3MeCHHeTCH. 


Ta6muna 1 


Xumuyeckuii coctas pyy saiexu Cepepnasa (B mpomentax) 
+ SS ee a ee ee ed 


B 

4 SiO, | TiO, | Al,O, |Fe,0,| FeO | MnO | MgO] CaO Na,O+K,0 |} P,O,;| SO, |Il. n.n. Cymma 

‘a 

~ eal eat ial ee lc ea EE poles Beles Mees eee ee AE ee elles aL UE eee 
1 |20,76) 0,04 |0,15 |54, 10/22, 47/0,02}0,54}0,21} 0,28 |0,05/0,07] 1,14 99,80 
2 | 4,28) 0,02 | 0,36 |71,38/21,89/0,02|0,79]0,28] 0,18 |0,05]0,06] 0,53 99,84 
3 | 3,22) 0,28 | 2,65 /67,66/23,55/0,08}1,77/0,14] 0,21 10,2310,121 0,44 | 100,35 
4 | 4,83) 0,03] 2,09 |57,39}30,32/0,03]1,62/0,06] 0,08 |0,07] 0,02} 3,00 99,45 
5 |17,56| wer |0,38/70,39/10,12/0,05/0,98/0,23} 0,41 |0,14}0,02] 0,30} 100,49 
6 |13,30) 0,09 | 2,67 |89,50} 0,71/0,02/0,18]0,20] 0,07 |0,10/0,02| 1,48 991,34 
7} 0,72/0,11 | 1,97 |85,21| 2,44/0,09/2,10|2,52} 0,10 |0,18/0,06| 4,76 | 100,26 


IIpHMeuanue. 1—6efqHaad KBapleBo-MarHeTHTOBad pyfa, 2—Oorataa KBaprjeBo- 
MarHeTHTOBad pyAa, 3 — CHJIMKaTHO-MarHeTHTOBad pyfa, 4— CHIMKAaTHO-MarHeTHTOBad pyda, 
5 — NOTHAS KBapueBO-MarHeTHTO-MapTHToBad pyfa, 6 —noTHad KBaplleBO-MapTHTOBaA py a 
€ MpHMecbio KaOJIMHHTa, 7 — CHJIMKaTHO-KapOOHaTHO-MapTHTOBad pyfa. 


IIpH OKNCJIeHHH KBapIeBO-MarHeTHTOBbIX PY OOpasyloTcA MVIOTHbIe KBap- 
IeBO-MapTHTOBbIe pybl. OKHCJIeEHHbIeE pyAbI 2TOrO THMa cCarawT yuacTKH 
HelmpaBHJIbHOH POPMbI, PaCOJIOXKeHHble CpeAH MOMYOKHCJICHHBIX pasHOCTel B 
BucsyeM OOKY H B 10*KHOM Toplie 3aiexH. B 1oxKHOM Tope 3alexKU MHOTa BCTPe- 
YaIOTCH MApTHTOBble PyJbl cpeqHeH nopuctocru (fo 10%), B KOTOpbIxX OTJeJIb- 
HbI€ OKPYIVIbI€ NOPbI H NOJIOCTH BbIIeIaYHBaHHA BUHbI HEBOOPy2XeHHbIM Tvia- 
30M. TekcTypa py, @opMa H pa3MepbI OTACJIbHbIX MHHEPaJIOB MPH OKMCJIEHHH 
COBepLIeCHHO He H3MeHAIOTCH, XOTA HHOra MapTHTOBbIe Pybl KaxKyTCA MeHee 
KPYMNHO3ePHHCTHIMH, 4TO BbISBaHO Pa3seJIeHHeM CKOMIeCHHH WH CpOCTKOB Mar- 
HeTHTa Ha OTJ@JIbHbIe MOHOKPHCTaJJbI. EMMHCTBEHHbIM H3MCHEHHEM MHHepalib- 
HOrO COCTaBa IPH OKHCJICHHM KBapleBO-MarHeTHTOBLIX PY] ABJIACTCA MapTH- 
TH3alHA MarHeTHTa, KOTOPaA OObINHO HauHHaeTCA Ha TepHdepHu HM HepaBHo- 
MepHO TIPOHHKaeT BHYTPb 3e€peH, YTO NPHBOAUT K OOPas0BaHHtO MeTeJbYAaTbIX 
HIM pelleTuaTbIx cTpyKTyp. Maprur pa3BuBaeTca Oovlee HHTCHCHBHO B CpocT- 
KaX MarHeTHTa, 4eM B OTJEIbHbIX KPHCTasllaxX NpaBHJIbHOH POpMbI, uTO OOyc- 
JIOBJICHO, TIO-BHUAHMOMY, HaJIMYHeM TOHKOM MONepeyHo TPeulMHOBATOCTH B py]- 
HBIX IPOCJIOAX. 

TInoTHpie KBaplleBO-MapTHTOBble pyfbl 3aiexKuH CeBepHad mo cocTaBy, 
(u3u4eCKHM CBOMCTBaM, TEKCTYPHbIM HM CTPYKTYPHBIM OCOOeCHHOCTAM He OTJH- 
YaIOTCA OT MVJIOTHbIX MaPTHTOBbIX Py Apyrux 3aexel CaKcaranckoro palioua, 
ryle He BCTpeyaloTCA HeOKHCJIeHHbIe pyfp (7). 

TIpu oKMCeHHM CHJIMKaTHO-MarHeTHTOBbIX Py OOpasyloTCA CHJIMKaTHO- 
MapTHTOBble HM MapTHTOBbIe pyAbl CpefHeH MIOTHOCTH, KOTOpble CJlaraloT OCHOB- 
Hy0 “aCcTb 3aslexu CeBepHoll Ha BepXHMX TOPH30HTaX 9KCIIyaTallMn M UWIM- 
pokKo pacnpocrpaHeHbI B BucCs¥eM OoKy 3aexKH Ha ropusonTe 280 M, re MO2KHO 
HaGlOLaTb Bce CTA MepexoJla HEOKUCJIECHHBIX py B OKuCeHHbIe. MomtHocTb 
MepexoMHOli SOHbI, CIOXKeHHOM YaCTHYHO OKHCeHHBIMH pPyaMH, KoMeOmeTCA 
oT 2 no 10 m. Ilepexoy, K MarHeTHTO-MapTHTOBbIM PpyaM B lipeseax STOW 30HbI 
TOCTeNeHHHIM WM MpH NoweBbIX HaOJIOJCHHAX He yaBJIMBaeTCA, MOCKOJIbKy H3- 
MeHACTCA TOJbKO COJepxKaHHe MapTHTa, KOTOPOe yCTaHaBJIMBaeTCA B aHULiH- 
(bax WIM XMMMYeCKHM aHaH30M. B yacTHuHO OKMCEHHBIX PyMaxX CHJMKATBI CO- 
BEPIUICHHO He H3MeHAIOTCA, HO B CHJIMKATHO-MapTHTOBbIX PyMax, COMepKalllUx 
5—10% marneTuta, HaOmofaeTcH nepexoq MyCKOBUTa B THAPOMYyCKOBUT (Ja- 
MYPHT) C MeJIb¥YaHWIMMH BKJIOYCHHAMH [VIMHMCTbIX MMHepaJoB. 
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B mouHOCTbIO OKHCJICHHBIX PyaxX XJIOPHTbl H MYCKOBHT MpeBpaLileHbl B IIH- 
HUCTbIC MHHepaJibl THMAa KaOJIMHUTa HU PUAPOCMOAbI W B PHAPOOKHCJIbI 2Xeesa. 
MectaMv KaOJIMHUT O6pa3yeT CIOIMHYIO CNYTAHHO-BOJIOKHHCTYIO MaCCy, KOTO- 
pax MOJHOCTbIO 3aNOJIHAeT MpOCTpaHCTBO MeKY MaPpTHTOBbIMH 3ePHaMH. 
B raiMHucToH Macce HaGwlofatoTca OTebHbIe Oypble NATHA FHAPOOKHCOB xKe- 
Jie3a. B mowJHOCTbIO OKHCJICHHBIX pyax MOpucTocTh yBemMuuBaeTCA Jo 15%, 
S3HAYHTEIbHO YMeCHbWaeTCA MpOUHOCTb, HO RRL oS ocoOeHHOCTH HM Tov10c- 
YaTOCTh PY COXpaHsAIOTCA,. 

Maptutopple pybl, oOpasoBpaBiinueca npu OKHCJICHHH MAarHeTHTOBbIX pyJ, 
Ppe3kO OTJIHYAaIOTCA OT TEMATHTOBbIX H FETHTO-reMAaTHTOBbIX Py, MPH YPOUeHHBIX 
K MeTamecuaHuKaM HM OXPHCTO-PIMHHCTHIM CJIaHWaM BepxXHelH CBHUTHI. 

TecHad CBA3b OKHCJICHHbIX HM HeOKHCJICHHBIX Py, MPHyPOYeHHOCTh MepBbIx 
K BePpXHHM TOPH3OHTaM SKCIWIyaTaWWH HM K TEKTOHHYeCKOMY KOHTaKTY Nopog 
cpeqHeH WH BepXHeH CBHT M HaslMuMe MOCTeNeHHbIX MepexooB Mp coxXpaHeHHu 
CTPYKTYPHO-TeKCTYPHBIX OCOOeHHOCTeH, OeCCNOPHO, TOBOPAT O TOM, YTO MapTH- 
TOBbIe PYJb OOpasoBaJIHCb MpH OKHC€HHH MArHeTHTOBbIX pPyf, rHmepreHHbIMU 
HHCXOJAUIMMH BOJaMH. 


Wuctutyt reojioruyeckux HayK 
AxkaylemMun nayk CCCP 


Tocryt uso 
25 II 1958 


WMTHPOBAHHAA JIMTEPATYPA 


‘A. H. Benesues, )Kenesnpie pytn KpusopoxcKoro xene30pytuoro OSacceiina, 
19552 .*-9. Besesues, P. I. DWy6uukuuna, JAH, 96, Ne2 (1954). 
Tf. B. Toxtry es, Teor. xyps.. AnH. YCCP, 15, B. 1 (1955). 
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-floxnagn Akanemun Hayk CCCP 
1958. Tom 120, Ne 5 


[EOJIOrH A 
r. WH. HEMKOB 


O HAXOJKAX B HAJIEOTEHOBbIX OTJIOMKKEHHAX FOrA CCCP 
PAHEE HE H3BECTHbIX POJOB KPYNHbIX ®POPAMVHH®EP 
WM WX SHAYEHHK QUIS) CTPATHPPA®HH 


(ITpedcmaeaenc axademuxom H. C. Ilamcxum 7 III 1958) 


B naseorewoBbix oTsoxKeHuAX tora CCCP wmpoKo pacnpocrpanexsi Kpyn- 
ible (opamuundeppr cem. Nummulitidae, Koropble aBHo ucnomb3ylwoTca AA 
TpaTurpaduyeckux were. Kpome paHee omucaHHbIx y Hac pogos Nummu- 
ites, Assilina, Operculina, Heterostegina, Miscellanea, Pellatispira, Side- 
olites u Arnaudiella, naiiqenpt mpexcraButenu poyos Grzybowskia, Oper- 
sulinoides, Operculinella u Spiroclypeus. Oru waxoyKH CHJIbHO H3MeHAIOT 
[AMEYCHHbIC PaHee apeasIbl PaCNpoOcTpaHeHHA YKa38aHHbIX POAOB HM OTKPbIBaIOT 
IOBLIC BOSMOXHOCTH JWI WHPOKHX CTpaTurpadMyeckux conocTaBleHHit. 

Pog Grzybowskia ycraHopseH B 1950 r. nombcKum reonorom ®. Bena (°) 
3 BepXHeM 90IleHe Kapnat. Pakopuna Grzybowskia uHBoumoTHasd, veueBule- 
OpasHas, BLIMNYKJIad B WenTpe. Kamepbi NpocThle B HavasIbHbIX OGOPOTaX, B N0- 
JICNYIOWIUX NOApaseeHbl Ha BTOPHUHbIe KaMePKH. OTOT pod OveHb OH30K 
¢ reTepocTerHHaM H OTJMYaeTCA OT HUX (OPMOM BTOPHUHbIX KaMepoK. 

B 1957 r. ®. Beza (*) omucam u3 BepxHero 30leHa Kapnar 2Ba Bugsa Grzy- 
owskia multifida Bieda u G. reticulata (Riitimeyer). 

Tlepppiit u3 Hux Obl OOHapyxeH Hamu B 1950 r. B IO. Apmenun 62u3 
en. Kapa6araap B mpoculoe H3BeCTHAKA, NepenowHeHHOrO HYMMYJIuTaMH. Cpesu 
ioculeMHUX BCTpeyatoTca ruraHTcKHe Nummiulites millecaput Boubée (cBpnue 
OO mm B WHameTpe) 4 kpynunre D. perforatus (Montfort). Sror ropu30HT paHbie 
THOCHJICA K CpeqHeMy 20LleHY — TaBHbIM O6pa30M NOTOMY, YTO B HEM OTCYT- 
TBYIOT HYMMYJIMTbI KpyNHbIX pa3smepos (',*). OgHaKo HaxogKu Grzybowskia 
qultifida Bieda (puc. 1, 2, 3), menkux dbopamunudep Globigerinoides subcon- 
lobatus Chalilov u Hantkenina alabamensisCushman u oco6eHHo HymMyviuTa 
Jummulites fabianii (Prever) no3Bos10T CUHMTATb STOT TOPH30HT BepXHesOLlle- 
oBbIM. YuuTpiBax, uro Nummulites millecaput u N. perforatus Bcrpeyatorca 

BepXHeli YacTH CpefHero HW HUXKHEM YaCTH BepXHeFo 30MeHa, TOPH3OHT C Kpyl- 
bIMH HYMMYJIHMTaMH HW T2KHOOBCKHMH CJleyeT OTHECTH K HH %KHeHM YaCTH BepXx- 
ero 90ueHa. A. A. Ta6puenau (*) noka Bo3qepKaJcaA OT pellleHHA BOMpoca O 
O3pacTe 3TOTO rOopH30HTa HW Ha3BaJl ero MepeXOAHbIM OT CpefHero K BepXHeMy 
oueHy. Celiuac ecTb JocTaTOUHble OCHOBAHHA CUMTATb TOPM3OHT C KPYIIHbIMM 
yMmysiutamu lO. ApmeHuu He MepexOJHbIM, a BepXHE9OLCHOBbIM. 

Pog Operculinoides * ycraHopmen B 1935 r. AMOHCKHM MaJIeOHTOJOTOM 
I. Xans3azoli (°). Onepkynuuolizecbt Wupoko pacipocrpaHeHbl B 3amaqHOM 
oLyWAapHH HM UMerOT OovIblloe 3HayeHHe JA cTpaTurpadun maseorena Lext- 
anbHoH Amepuku u o6macTH Kapu6cKxoro mops. B BocroyHom novlyulapHu 
roT pow BMepBble Ob ycraHoBneH M. Begoii (7) B BepxHem 90neHe Kapnat 
WIbKO B 1957 r. PakopuHa OMepKyJMHOMJecoB AMCKOBHAHAaA, HEMHOFO BbIITyK- 
ad B WeHTpe, HHBOMIOTHAA (9TO COuMxKaeT c pofom Nummulites). B sksato- 
1aJIbHOM CeueHun 3—5 OGOpoTOB C GbICTpoO BOspacTaloMluM WaroMm (9TO cO/u- 
aeT ¢ pofom Operculina). Or HyMMyaMTOB STOT pos OTMMUAeCTCA ObICTpbIM YBe- 


* CycTtemaTHyeckoe momoxenne Operculinoides TouHo He ycranoBseHO. Ectb MHOrO aHHbIX 


To, uro Operculinoides aBmaeTca NOAposom pofa Nummulites. 
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: 9 
Puc. 1. 1 — Operculinella sp., 2, 3 — Grzybowskia multifida, 4, 5 — 
Spiroclypeus ex gr. granulosus Boussac, 6, 7 — Operculinoides ex gr. ber- 


mudezi (Palmer), 8 — Pellatispira rutteni Umbgrove, 9 — Lepidocyclina 
sp. I1—7—10X, 8, 9—15x 


JIMYCHHEM lara CNupaJH BIWIOTb WO NocseqHero OOOpota, OT ONepKYJIHH — HE 
BOJIIOTHOCTbIO OOOPOTOB. 

B 1956 r. B Kppmy, B HH2KHeIOWeHOBEIX riHHaxX MuKepMana, HaMH OblWIO Hak 
yeHO Goviee JleciTKa 9K3eMNIApOB Operculinoides ex gr. bermudezi (Palme 
(puc. 1, 6, 7). Ilo qannpm K. H. Caxca (7°), 9ToT BHA WINpoKo pacmpocTpaHe 
B MlayieolleHe WM HW2KHeM 9oleHe LlenTpabHoH Amepuku u o6nactu KapuécKor 
mops. B Kppimy Op. ex. gr. bermudezi npwypoueH kK HMKHeL MaseOHTOJIOrt 
yeCKOH 30He 90lleHa — 30He Operculina semiinvoluta (°) u conpopoxygaere 
mMeakumu Nummulites globulus Leym., D. praelucasi Douv. u N. pernott 
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Schaub. ®. Bena (’) cuuraer, uro onepKyMHolijectr NOABHACb B BepXHE€M 
S0leHe HM BbIMepJIH B MuHOleHe. Ham Haxoxku KOHNCTaTHpyIoT MOABJeHHe 
Toro poda B HUxKHeM SolleHe. YunTEIBaA NanHble K. H. Caxca (!’), eenyer cun- 
TaTb BpeMA pactipocrpanenua pofla Operculinoides KaKx naseolled — Muolen. 

Pox Operculinella ycranopnen 8B 1918 r. anonckum reonorom X. A6e (1) 
CpeqH COBpeMeHHBIX HyMMyIHTHL Muyo-TuxookeancKxoli o6nactu. TlosxKe He- 
MHOFOUNCJICHHbIC BUAbI STOTO poOa OblIH OOHAPYXeHbI B SOMeHe, OMMTOMeHe 
muoweve Llentpambuolt u Cesepxoli Amepuku. B 3anaguoit Espone naxomKn 
OlepKYJMHeI He OTMeyatucb. Pakopuna Operculinella quckoBnyqnas, BbINYyK- 
Jia B WenTpe. Ha panueli craquu pocta O6oporbl HHBOJIOTHEIC, CenTbI pakuasb- 
HbI€, KaMepbIl YeTHIPEXYFOJIbHbIe, Ca6O CepNOBHAHbIe; Ha NosqHell craquu — 
OOOPOTH! SBOJIOTHBIC, CelTH! CHJIbHO H3OPHYTbIe, KaMepbI BbICOKHe, Pe3KO Cepmo- 
BUHbIe. OTH OCOOCHHOCTH CTPOCHUA PAKOBHH COMMKAIOT ONePKYAMHEMIBI C ON- 
HOM CTOPOHBI C HyMMYysIMTaMH (paHHHe cTaquM pocta) uc Apyrofi — c onepky- 
JIMHaMH (lO3QHHe cTauH pocta), HO JarKe MO BHELINeMy BUY ONepKyAMHeMIBI 
JePKO OTHYaIOTCA OT HYMMYJIHTOB HW ONepKyAHH. 

Hamu oOnapyxen B 1956 r. B Kpbimy ofun 9K3emnuap Operculinella sp. 
(puc. 1, /) B KpoBule HW2KHeSOLeHOBBIX rauH Baxuucapas. Bunskue kK onepky- 
JIMHeJIaM PaKOBHHbI BCTPeCYeHbI B 3OICHOBbIX OTJIOXKCHHAX HEKOTOPHIX CKBAXKHH 
CesepHoro Kapxa3a. 

Pox Spiroclypeus ycraHoB.eH (bpanitysckum reosiorom A. Jlysnitie B 1905 r. 
B BepXHeM oJIHrolene 0. Bopxeo (*). Ilo32xke HeMHOrOUNCIeCHHbIe BUA CIMpo- 
KJIMMeyCOB OblIH OOHAPyKeHbI B BEPXHEM 3OLleHe, OJIMTOLeHe HW HHXKHEMHOLMeHe 
Mujo-Tuxooxeanckoli u Cpequ3emHomopckoli o6lacreft. B 3anaqHoM nowyuapHn 
OTJeIbHbIe BUbI Cb HalieHbl B HH2KHeEM MuoleHe Beuellyampt. B 1957 r. 
@. Bena (“) ormeru pucyrcTBHe AByx BHoB Spiroclypeus granulosus Boussac. 
u S. carpaticus (Uhlig.) B BepxHem 90meHe Kapnat. Paxosuna Spiroclypeus 
HHBOJIOTHAA, HalOMHHalollad B SKBATOPHaJIbHOM CeYeHHM TeTepocreruHy, a 
B NMomepeyHoM — JienufouuKinHy. Kameppl onepkyJMHOMAHbIe, Nokpa3sie- 
JIA}OTCA Ha BTOPHUHBI€ KaMePKH, Pa3BUTbI OOKOBbIe KaMepbl HM CTOJIOMKH, Kak 
y opOuTouyos. 

Hamu o6HapyKeHbl B BepxHem 30leHe IO. Apmenuu B oKpecrHocTax c. Kapa- 
Oarsiap HeCKOJIbKO 9K3eMIIApoB Spiroclypeus ex gr. granulosus Boussac 
(puc. 1, 4, 5) copmectHo c Nummulites fabiani (Prever), N. incrassatus de la 
Harpe u N. garnieri de la Harpe. 

Bee pplliiecka3aHHOe CBHJeTeIbCTBYeT O TOM, UTO B HACTOAINee BPeMA B Ma- 
meorene CCCP o6HapyxkeHb! BCe HBIHe H3BeCTHBIE poser cem. Nummulitidae, 
Kpome poya Cycloclypeus, pacnpocrpaHeHHoro Ha ocTpoBax 3oHJCKoro apXH- 
neara (ouuroleH — coppemeHHble oTJox*KeHuA). B naseoreHOBbIX OTJIOKCHHAX 
CCCP ycranopseHb creqyroue 12 poyos cem. Nummulitidae: Nummulites, 
Assilina, Operculina, Operculinella, Operculinoides, Heterostegina, Grzy- 
bowskia, Spiroclypeus, Miscellanea, Pellatispira, Siderolites u Arnaudiella. 
I[Iupoko pacnpocTpaHeHbl, XOPOWIO H3YUeCHbI H JaBHO HCIOJIbSYIOTCA B CTPaTH- 
rpaduu Tpu repBblx pola. OctasibHble poAbl BCTPeyaloTCA peAKO, HEKOTOPHIe 43 
HUX HaliJeHbl MOKA JIMUIb B BUe eCAMHHUHbIX IK3CMIVIAPOB HU H3YYCHbI OUeHb 
cna6o. Tlostomy B HacTOAee BPCMA HEIb3A ClelaTb OKOHYATEJIbHBIX BbIBOJOB 
06 HX TOUHOM TO02KeHHM B CHCTeMe HM COOTHOWeHHH C yKe H3BeCTHbIMH (hop- 
MaMH. 

Eme Ooee HHTepecHBI Haxo_KM mpeycTapureselt cem. Lepidocyclininae. 
B 3anaqHoM NoJlylWapuu JenuAOWMKIMHbI MpeCTaBJIeHbI OYCHb OOJIbIHM KO- 
JIMUECTBOM OBICTPO SBOJOLMMOHHpoBaBuINx BuzoB. B Llenrpanbuoli Amepuxe u 
Kapu6ckoli o61acTH OHH pacMpocTpaHeHb! B OTOMKeHHAX OT CpeqHero SOMeHa 
0 HEXKHeErO MHOMeHa UW aBHO HCNOb3YIOTCA [WIA pacuIeCHeHUA STUX OTMO*KeE- 
Hult. B BocrouHoM TosylapHu JIenHAOUMKMHbI PaciipocTpaHeHbl B MeHbIUlel 
crenenu. HemHorouncmeHHbie BUbI BCTpeyeHbI 10 MoGeperkbio Cpequ3zemHoro 
mopa (f(Oxnasa Eppona u Cesepuas Adpuxa), a Takxe B Mngqun. Bosee wiMpoKo 
OHM pacmpocTpaHeHbl Ha ocTpoBax SoxycKoro apxunenara. B npelemax CEeP 
HaxOJOK JIeMHJOUNKHH He OTMeYaJIOCb. 
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JlenuouuKIHHb! ObwIM HaliweHbl Hamu B 1953 r. B IOxwHom J[onOacce, ce 
Bepo-3anafHee r. AMBpocHeBKH. Syecb Ha CHJIbHO Pa3MBbITbIX BepXHEMECJIOBbID 
MeprevIax 3ayieraeT nmauka HeOombuloH MomwHocTH (4—4,5 M), CocToslaA Us 
yepeAyIOULMXCA COeB TIayKOHHTOBOrO NecKa M CilaOonecuaHHcToro MepreJA 
STM OTVIOXKeHHA OTHOCHJUCh TeouoraMH K OJIMTOWeHy (XapbKOBCKaA CBHTA) 
Tlopoxbt cosepxkaT MHOrOUCIeHHbIe PaKOBHHbl KPyNHbIX cbopamunudep Us 
pozos Lepidocyclina u Pellatispira. Cpequ Hux pe3ko mpeoOsagzalor neaTH: 
cruppr (95%); senHJOWMKIMHEI BCTpeyaloTCA B MeHbIWeM KouMuecTBe (5%) 
Pasmepbl pakOBUH HeGovIbuNe (2—4 mM), BHAOBO CocTaB MaJlO pasHooOpa3seHn 
Cpeau menugounkmny (puc. 1, 9) HaM He yJaJlocb yCTaHOBHTb BHOBbIX Ha3Ba 
HH BBHY OTCYTCTBUA OPHrHHaJOB WIA CpaBHeHHA HW HEOOXOAMMOHM CipaBouHok 
uutepatypp. Ilo Tem xe NMpwuHHaM He CMOr yCTaHOBHTb BHJOBbIe Ha3BaHHUs 
mpod. ®. Bena (Kpakos), KOTOPOMy MbI Hocbluiain 2TH PopMbI euze B 1956 r 

B 301leHOBbIX OTJIO*KeHHAX ora CCCP u3 opOuTONAOB WIMpoKO pacnpocTpa- 
HeHbI MpelcTaBuTeau cem. Discocyclinidae, koTopbie OTMMUAIOTCA OT JeNHO- 
IMKJIHH OCOGCHHOCTAMH BHYTPeHHErO CTpoeHHA. PakoBuHa JMCKOMMKJIMH HMeel 
IIPAMOYFOJIbHbI€ KAMePbI, a JIEMMJOUNKJHHbI HMeIOT POMOOBHHbIe, OKPYTVIbIE 
WIM WeCTHYrOJIbHbIe KaMepbl. B S9kBaTOPHabHbIX CEYEHHAX HAHJCHHbIX HaMF 
JICHHOWUMKJIMH ACHO BHUAHAa OKPyrollecTHyro/ibHada dopMa Kamep. 

Cpequ neanactucnup ©. Beya onpezenua oguH Bug Pellatispira rutten: 
Umbgrove (pue. 1, &), BcrpeveHHpiit B CCCP Bnepspie. Kpome Toro HeKOTOpbIE 
pakoBHHbl O1H3KH K pogy Miscellanea. Pellatispira rutteni xapaxTepHa JA 
S0IeHa, a MHCIeJIaHeH BCTPeyalOTCA B OTJIOMKEHUAX A peBHee OMToleHa (Bepx: 
HHH Mes — 901eH). Ilostomy Bo3pacT riayKOHHTOBbIX MeckOB AMBPOCHeBKH 4 
MepecavBalwouluxca C HAMM MepreseH cileqyeT cunTaTb 30leHoBbIM. Ilo Bcer 
BeCPOATHOCTH MbI HMeeM Jeo C OTJOXKECHHAMH BepXHero ZoLleHa (KHeEBCKaA CBE- 
Ta), a He OJHroWeHa (XaPbKOBCKas CBUTAa), KaK 3TO CUMTAOCb AO CHX Nop. 

B nayane 1957 r. I. JI. Co6omes nepeyam Ham oOpa3ell, coqepxanlul ana- 
jiormuuple Pellatispira rutteni. Stor o6pasell mpoucxoANT Cc ceBepHo OKPaHHh 
Jlon6acca (Ganka Xpuctopaa y cr. COopuas, B 15 Km toro-3anaquee Bopommn 
NOBrpaya), U3 H3BeCTHAKAa, PpaHee OTHOCHMOTPO K OJIHTOWeHy (XAPbKOBCKaA CBH- 
Ta). Y Hac He OCTaeTCH COMHEHUA B TOM, 4¥TO yKa3aHHBEIt B. ©. Meddeprom (° 
HOBbIM «OJIMTOWeHOBbIN» BAA, Nummulites domgeri Meffert ayanoruueH 301eHO- 
Bomy Pellatispira rutteni Umbgr. O6pasun, nepeqanupie Ham [. JI. CoConespi. 
MPOHCXOAAT H3 TOTO Ke NYHKTA, YTO H OOpasllbl, onHCaHHEIe Meddeptom (c6opE 
T. W. Mymxertopa). Yxa3anua Medcbepra wa cuuIbHYy1O BBINYKIOCTh paKOBHHBI 
H 4pe3BblualiHO PasBUTYIO paHysAlMIO COBNMakalwoT c xapakTepucTuKol Pella- 
tispira rutteni. 

Haxoqku OmMCaHHbIX BBIWe POJOB MaseOreHOBbIX KPyNHbIX cbopamuHHdep 
CBHJeTeIbCTBYIOT O Ooulee WIMPOKOM UX pacMpocTpaHeHHH, 4eM 3TO CUNTAJIOCE 
MO CHX Nop. OTH HaXOAKH JalOT BO3MOXKHOCTh 3HAYHTEMbHO PaCWIMPHTb HaMe- 
YeCHHBI€ paHee apeaJbl paCNpocrpaHeHHA YTHX POAOB UM UCHOMb3OBATH UX WIS 
IMpOKMX CcTpaTHrpadwyeckux ConocTaBJeHHit. 


MocKoBCKui reoJioro-pasBelouHblit Tloctym Jo 
HHCTHTYT uM. C. OpsxKoHUKHA3e 4 III 1958 


UHTHPOBAHHASi| JIMTEPATYPA 


1A. A. Ta6pueanan, JIAH, 105, Ne 4 (1950) 5 Se RAN TAG Ta6puenan 
Hoxn. AH ApmCCP, 25, No 3 (1957). *B. ® Medde pT, Msp. Beecoisu. reou.: 
pasB. oObefuu., B. 74 (1931). 4*T. HW. Hemxos, IIpupona, Ne 8 (1956). § TF. H. 
Hemkos, H.H. BapxatoBa, Tp. reow. mysea um. A. II. Kapnunckoro, B. 3 (1958), 
°F. Bieda, Polsk. towarz. geol., Rocz. 18, 151 (1949). 7 F. Bied ay, JOUdss. 25) Nome 
(1957). Jal, ID)x6 uvi 116, Bull. Soc. Géol. France, 5 (1905). ®S. Hanzaw a, 
Sci. Rep. Tohoku Univ., 18, Ne 1 (1935). 3° K. N. Sachs, Contr. Cushman Found 
Foraminifer Res., 8, Ne 3 (1957). 4 H. Yabe, Sci. Rep. Tohoku Univ., 4, Ne 3 (1918): 
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Hoxnane Akagwemuu nayrx CCCP 
1958. Tom 120, Ne 5 : 


PEOJOVH A 


B. B. CEPrEEB 


O BOSPACTE KAPAFAHJHUHCKOM CBUTBbI 
KAPAPFAH]MHCKOrO BACCEMHA 


(ITpedcmasaexo axademuxom JI. B. Haauekuneim 1 Ill 1958) 


Bonpoc 0 Bospacte KaparaHJMHCKOH CBUTbI — OCHOBHOM yrmecoxep2xKauleti 
cBuTbI KaparaHwHHCkoro OacceliHa — flo cuxX Mop ocBemjeH Hesocratouno. He- 
KOTOpbie uccyiefopatenu (*,°,°, ‘) Ha OCHOBaHHH He MpHBASaHHBIX K paspesy 
HaxoOJOK JByX 9K3emMnaspoB Beyrichoceras umbilicatum Bisat. u B. castleto- 
nense Bisat. B Kpopne nuiacta ky, a Tak»Ke CxOACTBa MOpCKOHi (bayHbI C HM 2Kese- 
2KALLHMH ALlJIAPHKCKUMH KOMIWI€KCaMM OTHOCST KaparaHJMHCKYy!O CBUTY K 
BH3€CHCKOMY Apycy HW2KHeErO Kap6oua. 

Kpome Haxo2KH 3 YNOMAHYTHIX BbILMe TOHHATHTOB, la ele NOXo coxpauH- 
HOCTH, HHKaKHX Ceb€SHBIX OKa3aTeJILCTB BUZeliCKOrO BospacTa KaparaHjMH- 
CKOH CBHTbI He HMe€eTCH. 

Jipyras rpynna uccezopateneri ((*,°) H Ap.) Ha OCHOBAHHU HaXOOK cpemHe- 
WM BepXHeKapCOHOBbIX (PHONON HM OCTPakoO B BbIWeTexKallux COAX (HayKapa- 
TaHJMHCKad, JOJIMHCKaA M TeHTeKCKaA CBUTbI), a TaKKe ABHO BecTdasbCKOrO 
OOIHKa COJepKalluxcA B KaparaHAMHCKOH CBUTEe NeeWHNOL OTHOCAT STY CBUTY 
K HaMiopy MH cpeyHemMy KapOouy. 

Jlopoxb Kak NepBok, Tak H BTOPoH rpynnbl uccmefopaTenel cTpamaioT Tem 
CYILECTBEHHbIM HeJOCTaTKOM, YTO B NPHBOAMMbIX HMH CHWCKaX MIpeCHOBOAHbIe 
TWwlacTHHuYaTORKaGepHbIe MOJWIIOCKH — OCHOBHAaA WM NOTH eMHCTBeHHaA CbayHa 
KaparaHIHHCKOH CBHTbI — MpeCTaBJIeHbI He€3HAYHTeIbHLIM KOJIMUCCTBOM H3- 
BeCTHBIX BHJOB. 

Tleppyto NoMmbITKy H3YYeHHA MpecHOBOAHEIX Nenelunoy, KaparanyquucKoro 
6accefina npou3ssen b. E. Mupoutmuyeuko (*). CoctaB sto :bayHbI OKa3asicA Jo- 
BOJIbHO OoraTbiM H pasHooOpa3sHbiM. OpHaKO MOCKOJIbKY PA ONMCaHHbIX HM (POpM 
OKa3aJIMCb BecTbaJIbCKUMH, YTO WIO B NpoTuBopeuHe c HaxoyKamu A. M. Cnr- 
MOPHHBIM TOHHaTUTOB u3 pofa Beyrichoceras, Mupownuyenko BbIABHHYJ 
NOBOJIbHO HeyGeMTebHY!O THMOTE3y O TOM, 4YTO NeTeluNnosL u3 poza Anthra- 
conauta phillipsii (Will.) havamm B Kaparanye pa3BuBaTbCA SHaYHTeIbHO paHb- 
me, uem B JlonOacce u SanagHoh Espone. 

T. A. Anexcanyzpu-Canora (') cpequ mpecHOBOAHBIX MacTHHUaTO*KaOepHbIX 
MOJIJIIOCKOB, HalifleHHbIX Ha SaBbAJIOBCKOM MecTOpoKMeHHU (3anayHee Kaparan- 
MMHCKOTO Oaccelina), ONMCasa pA HaMIOPCKHX HU BecTdasbcKux opm, BepHee 
popM, OH3KUX K HMM, Ha OCHOBaHHM ero OTHOCHT KaparaHAMHCKyl0 CBUTY 
K HaMIOopy H cpefHemy KapOony. 

PaccmaTpuBaemble B HaCTOAUIeH CTaTbe NpeACTaBHTeIM MpeCHOBOHBIX Mla- 
CTHHUATOMKACEPHEIX MOJWIIOCKOB COOpaHb! Mp CuHcTemMaTHYeCKOK OOpaboTKe 
KePHOB MOPO KaparanAuHCKol cBuTEI CamapcKoro mecTopoxeHuA (pacmovio- 
KeHHOTO Mexyly KaparaHaqMHCKuM OacceliHoM uM SaBbAJIOBCKUM MeCTOpoAye- 
ivem). OOpasllbl BHaYame CpaBHHBasIMCb C KaMCHHBIM MaTepHaJIOM TOH 2Ke 
‘BUTHI TeHTeKCKOrO yrsieHocHoro paliona (3anaqHaa uacTb KaparaHaHucKkoro 
jaccelina) W SaBbAJIOBCKOTO Me€CTOPOKEHHA, 3aATEM HEMOCPeACTBEHHO C MOHO- 
paduyeckumu =KouliekKunamu T. A. Amexcanapn-CazoBol (Kaparanya), 
JI. JI. Xanduna (Ky36acc), B. UW. Uepuemuesa (ouGacc), a Takxe c oOpasllamu 
[Ipropo, uMeroulumMuca B KoseKIuH b. MW. Uepupmuesa. 
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KaparaHyqunckad CBHTa Ha CaMapCKOM MeCTOPOXKeCHHU XOpOWIO pa3BHTAa, 
HM e€€ paspe3 Kak MO JMTOOrMYeCKOMY CocTaBy, Tak H Mo (bayHe H Ghulope, Coep- 
*KalllelicA B HEH, MaJIO OTMMYAeTCA OT Ppaspe3a OAHOMMECHHDIX OTJIOXRKEHHH 3aMal: 
Holt uacrH Kaparanyuuckoro Oaccelina. OrsoxkeHHa 32TOM CBUTbI 3aerator Ges 
BHJHMbIX CJleqOB KaKOro-JIH6OO NepepbiBa Ha MeCuaHHKaX alllJIAPHKCKOM CBHTHI, 
collepKallux OOMIbHYyIO H pa3sHooOpa3sHylo dbayHy BH3eHCKHX Opaxuonod, Ta- 
cTponog Hu mesetunog: Spirifer hassan Nal., Sp. kasachstanensis Sim., Sp. ex 
er. incertus Hall., Chonetes ischimica Nal., Ch. wyssotzkii Nal., Chonetes 
aschliariki Sim., Productus dengisi Nal., Pr. ex gr. semireticulatus Mart., Or- 
thotetes keokuk Hall., Aviculopecten eskdalensis Hind., Leda attenuata 
Flem., Sanguinolites (mecrupie Bub), Pleurotomaria sp. I u II u ap. (ompere- 
menus 9. M. Tlaqpe u JI. II. Monaxosoii). 

HmkHad rpaHuila KaparaHAUHCKOH CBUTbI MPOBOAUTCA MO yrOJIbHOMY IVJla- 
cry ki, B MO¥Be H KpoBsJe KOTOPOrO BnepBble noaBsaloTca Leda mariannae Smir., 
Sanguinolites mariannae Mir., Pleurotomaria sp. III u Dentalium. Oror ro- 
pu3ont (Ki) xXapakTepH3yeTcA JAByKpaTHbIM YepeqOBaHHeM CJ10eB, COepxKa- 
WMX yKa3aHHy10 Mopcky!10 (ayHy, CO CJOAMH, HMeIOWLHMH NepBblxX MpecTaBH- 
rele MpecHOBOZHBIX nNesemuunog: Anthraconauta triangulus sp. n., A. nuren- 
sis Sp. n. H peakue ak3emnuapp A. cf. phillipsii (Will.). 

Topusout Ki (Haq mutacrom k?, Ha 50 M Bblle ropH3soHTa Ki) m0 cBoemy 


KOMIMI€KCY He€CKOJbKO OTJHYeH. Kpome BBIIMeyMOMAHYTbIX (bOpM, MOpckKas 
(payHa conpoBoxkAaeTcaA MpeactaButesamu Productus u Chonetes; npecHoBogHbIe 
NeselHMoAb! OOoralawoTrca Ha Ba HOBbIX Bua: Anthraconauta amotus sp. n. 
u A. samarskiensis sp. n. 


Topusout Ki (Mexgzy maactramu ke u ks, wa 120 M Bele mpexbiqyuero ro- 
PH30HTa) COJepxKUT TOJbKO MpelcTaBuTeeH MpeCHOBOAHbIX Mewemnnog: An- 
thraconauta prolongata Mir., A. parva Mir., A. phillipsii (Will.) u A. dgilan- 
densis sp. n. 


Popusont Ke (Mexky miactamu ka wu ks, Ha 90 M Belle ropH3oHTa K?,) aB- 
JIseTCA HanOovlee OoraTbIM B BHJOBOM OTHOIWeHHH. B HeM HaOsloqaeTca MHOFO- 
KPaTHOe YepeOBaHHe CJIOeB C MOPCKOH H MpecHOBOAHOH cbayHou. OcHOBHO! ere 
Kommiekc: Productus sp., Lingula sp. Bellerophon sp., Loxonema p., Den- 
taliumsp., Aviculopecten eskdalensis Hind., A. of. dissimilis Flem., Sanguinoli- 
tes volkoave Mir., S. calculus Mir., S. longus Mir., S. mariannae Mir., S. pli- 
catus Port., S. karagandensis Mir. M3 npecHopogubix: ckonsenua Anthraco- 
nauta phillipsii (Will.), A. eophillipsii Schulga, A. prolongata Mir., A. parva 
Mir., Anthraconaia modiolaris Sow., A. lanceolata Hind. 

Topusoxt K3 (mexgy naactamu ks u ky, o6uje MouHOcTHIO 120 M) COJepKUT 
TOMbKO NpeAcTaBuTeseH MpecHOBOAHbIX MenewHnoy: Anthraconauta phillipsi: 
(Will.), A. eophillipsii Schulga, A. prolongata Mir., A. parva Mir., A. kur- 
djukovi Mir., A. intumakensis sp. n., Anthraconaia modiolaris Sow., A. le- 
nisuleata Tr., A. lanceolata Hind. 

Topusout Ks (Haq mtactom kiz, Ha 90 M Bemue macta ky) cofepKUT yxe 
HECKOJIbKO JpyroH KomMmusiexc: Anthraconauta smirnovae Mir., A. tschurubainu- 
rensis Mir., A. alabasensis Mir., A. parva Mir., A. prolongata Mir., A. tenuis 
D. et Tr. (onucanupiit B. E. Mupoumuuenxo Kak A. simorini Mir.), Anthra- 
conaia lanceolata Hind. 


Topusout K} (Haq maactom kis, Ha 85 Mm Bbimue mpeAbiqyujero) mpeqcraBwien 
TeMH 2Ke POpMaMH, 4TO H ropusoHT Ks, HO nosBastotca Anthraconauta kara- 
gandensis Mir., A. butovi sp. n., A. inaratus sp. n., A. orbiculata sp. n. 

@ayHa BepxHelt yacTH KaparaHAMHcKOli cBuTbl (oT mmacta kia u BBILIe) 
mpeqctaBena PuNONOLaMu, Cpequ KOTOpHIX (No onpexeneHuaMm B. C. 3acne- 
JOBOH, 1956) B OoubuIOM KOIMUYecTBe BcTpeyeHEI Pseudestheria simoni Pru: 
vost, Pseudestheria aff. blackstonensis Ray., Lioestheria striata Pruvost nor 
Monst., Kaltanleaia pruvosti (Ray.). 

Ilepeuucnenuble BbIIe TOPH3OHTbI MOXKHO CrpynnuUpoBaTb B TPH 3oHEI. Ca- 
Mat HWKHAA 3OHa (MexKRy miacraMu ki u ks), coqep»Kalllad CMelWaHHyI0 Ha- 
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MIOPCKO-CpefHekapOoHoByio dayHy HM OTHOCHMaA K HaMIOpCKOMy spycy, Xa- 
PAKTEPHSYETCA MOUTH MOJIHbIM OTCYTCTBH€M H3BeCTHbIX paHee (pOpM mpecHo- 
BOMHBIX IJIaCTHHYAaTORAOePHHIX MOVIJOCKOB. ITH (POPMbI HECKOJIbKO HarloMUHaloT 
Najadites H, BMOMHE BOSMOXKHO, ABJIAIOTCA OMHUMH H3 HavOO/ee [PeBHUX B Kap- 
OOHE TIPCCHOBOJHEIX aHTPaKOHHHI. 

Topusonr K, mexkgzy naactamn ka u ks Hamu mpHHumaercs Kak yCJIOB- 
Had (TpaHwtla MeKy HaMIOPCKHMH H CpeAHeEKAMeCHHOYFOMbHbIMH OTVJOKe- 
HMsAMH KaparaHyuMuckoro GacceiiHa Boobue. K stomy rOpH3OHTY MpHypounBa- 
=TCH M€PBOe MAaCCOBOe MOABJICHHe XaPaKTePHbIX BecTasbcKUX BuyoB Anthra- 
conauta phillipsii (Will.), A. eophillipsii Schulga, Anthraconaia modiolaris 
Ssow., A. lenisulcata Tr. u A. lanceolata Hind. 


Cpequiow sony (ropHsoHTbt Ke u K3, o6uleli MouHocrsio OKOVIO 120 M) Mox- 
HO OXapaKTepH30BaTb Kak «30Hy Anthraconauta phillipsii»y Kaparanyzpi,— 
MO aHaJIOorHH C TakOH %e 30HOH JloHOacca, PpaHKo-Bespruiickoro Oacceiina 
H AHIJIHH,— T. €. COOTBETCTBYIOWLYIO HWMKHeli uacTH cpeqHero KapOoua. 


Bepxuaa 30Ha (ropu30HTst Ks; u K3) xapakTepu3yeTca HMcuesHOBeHHeM 
Anthraconauta phillipsii u nospmenuem A. tenuis D. et Tr. Kpome toro, 
Buns! Antraconauta smirnovae Mir. u A. tshurubanurensis Mir. upe3Bpruaiino 
NOXOXxKH Ha Bapwallun fu g Anthr. phillipsii, mpupoqumpre JuKcom u Tpyme- 
HOM H3 BepXHero ropH3oHTa «30HbI Anthraconauta phillipsii» craddbopza 
Aura (*). Mbt He HMeeM BO3MOXHOCTH HX CPpaBHHTb HeMocpeACTBeHHO 110 
KaMC€HHOMY MaTepHaJly, HO MO OMNHCaHHIO eCJIM 3TO He Te 2%e COPMEI, TO BO 
BCAKOM CJlyuae BeCbMa OJIM3KHe. ITY 30HY MOXHO MapaseMM30BaTb C «30HOL 
Anthraconauta tenuis» Jlon6acca u Anrann. 

Heo6Oxoqumo TakxKe OTMeTHTb cxoycrBo Anthraconauta prolongata Mir., 
A. parva Mir. u A. eophillipsii Schulga. Msi nosmaraem, uTo nepsple Be dbopMbI 
HPeACTaBJIAIOT COOOH, MO MeHbIMeH Mepe, JaJIbHeHWlee pasBuTHe TocwelHeH. 

Takum o6pa30m, MpecHoBoqHad cbayHa KaparaHAHHCKkol CBUTEI CamapcKoro 
MeCTOPOXK CHUA, ABJIAIOULAACA OJHUM H3 OKPaMHHbIX MecTopoxeHuH Kaparax- 
MMHCKOrO OacceliHa, MaJiO 4Y€M OTJIMUAeTCA OT CP€MHCKAMCHHOYTOVJIbHbIX OTJIO- 
*KeHUH Jlon6acca uv GanayHon Esponpi. Kak Tam, Tak MW 3Jecb Nemeluunodb Ha- 
UMHAaIOT PasBUBaTbCA B HaMiOpe, JOCTHTaloT HavOosbUero pacuBeTa B KOHIe 
HaMiopa H B Hauase cpefHero KapOoHa, a 3aTeM, K KOHILy CpeqHero KapOoua, 
MX BUJOBOM CocTaB MOCTeneHHO OOeAHACTCA HU CTAHOBHTCA Ooslee OMHOOOPAa3HbIM. 


Ilentpambuo-Kasaxctanckoe freosloruuecKoe ylpaBsenne Tlocrymnio 
MunuctepcTBa reoworuM uw oxpanbl Heap KasCCCP 26 Il 1958 
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TEOJIOLH i 


ll. M1. THMO®EEB 


O BOSPACTE HW PACYWJIEHEHMM IOPCKUX YIJIEHOCHbIX OTJIO)KEHMH| 
TYBbI 


(ITpedcmaeaeno axademuxom H. C. Ilamcxum 11 III 1958) 


Bnepspre lopcKve yrIeHOCHbIe OTMO*KeHUA B TyBe Obl ycTtaHoBueHb M1. O. 
IUmanpraysenom (14) no waxoakam Czekanowskia rigida Hr., Phaenicopsis 
angustifolia Hr., Czekanowskia sp., coOpanupm A. B. AnypuaHoBbim B OOHa- 
*KCHHAX p. Op6ek u Onerect. OHako M. JI. Sanecckuk (*) nosBepr COMHEHHIO 
onpeserenua MH. ®. Uimanpraysena, B pesyibraTe uero }OpCKHH BOspacT yrse- 
HOCHOM Tom TyBbI JosIroe BpeMA He MpH3HaBaJICA, H ee OTHOCHIM K TMepMH. 
Tlocnenyroujue COopbl pacTHTeIbHbIX ocTaTKOB nosBomHIH M. ©. Helk6ypr 
(7,°) nomrBepauTb BErBorE! HM. @. WImManbraysena, yrouHHTb BO3pacT Kak CpeHe- 
JOPCKH UW MOLpasqeMUTb UX Ha JKAPUKCKylo HM YrieHocHy!0 CBHTEI. B JoKapuK- 
CKY1O CBHTY, NOMHMO CpeHeCIOPCKHX «FOpeJIbIX» NOPOL, 3aleraloulHX HHKe 30Hb! 
yraei c miacrom Yuyr, Oblwia BKOUeHA BCA J7KapHKcKan cdopmauna 3. A. Jle- 
6emeBok (*,*), OTHOCHMAaA e10 K Oovlee MOJIObIM, EM HH2KHeEKAPOOHOBLIM, TOPH- 
30HTaM BepxHero Naseo30a. Ha camo Jee JyKapukcKkasd topMalua ABIAeTCS 
Pa3HOBO3pacTHOH, MH TOJIbKO €€ BEPXHHH FOPH30HT POTOBHKOBLIX KOHTWIOMepa 
TOB HMeeT CpeJ{HeIOPCKHH BO3pacT; MM MOBCeMeCTHO B TyBe HauwHaeTcaA pa3- 
pes roppl. Huxkenekame OypoBaTo-JIHJOBbIe HU 3eJIEHOBATHIe MeCuaHHKH OTBE- 
yaloT HWKHeMy KapOouy. Ilocue oTKpbITHA B BepxXOBbe p. Oylerecr BepxXHela- 
JleO30HCKHX YIVICHOCHBIX OTOKeHHH (1°) M. ®. Heli6ypr npenioxusa BCI 
CpeMHeEIOpCKy!0 YIVICEHOCHYIO TOJIMLY HMCHOBaTb KbI3bIIbCKOM CBUTOH (°). 

A.V. ApxanreipceKnit, pa6otas B 1945 r. B Dp6exckom u IaronapcKom paiio- 
HaX, YCTaHOBHJI B YIJICHOCHOH Towle TPH CBUTbI — BepXHIOIO, CpeHIOI0 H HY K- 
HIOI, oTHeEceHHBIe C. H. HaymMosoli no cnopam H mbiIble K cpequeli rope. B Jas: 
Heniuem A. JI. Jloces (°,°) lopcKHe OTO2XKeHHA MO BO3PaCTHOMY pa3vIHUHIO, JIM 
TOJIOPHYeCKOMY COCTaBY HM YIJI€HOCHOCTH Mofpasqelus CHH3yY BBepx MO pa3: 
pesy Ha veTbIpe CBUTHI — amerectcKyto (J,H,), 9pOexckyt1o (J.H,), canmamckyK 
(JH) Hw Gomcxkyto (JjH3), Meroe oO6uLy1o MomHocTh oT 1405 yo 1760 m. 

Ouerectckan cButa A. JI. Jlocespim (*) 6piuia ycTaHoBsJeHa B OCHOBaHUH 10p: 
CKOrO pa3pe3a TOJIbKO B palione yctba p. Memxureli. Ilo ero .aHHbIM, OHé 
claraeTCA MPeHMYIleCTBeEHHO NeCuaHHKaMH C MpOCJIOAMH aJIeBPOMHTOB, K OL 

.HOM M3 MayeK KOTOPbIX IpHypounBaetca Nact yruiad MemxKurelickuli, umero 
mu padouyio MouHocTb. Canta uMeer BeCbMa OFpaHHYeHHoe pacipocrpane 
HWe WH NO NpocTHpaHuio M NajleHHio NpocexKuBaeTCA MPHOMH3HTebHO Ha 5— 
7 KM, Mlocle YerO BbIKJIMHHBaeTCH C H3MeHeEHHeM MoHOCTH oT 0 no 120 m. Be 
BCeX OCTAJIbHBIX paHoHax Tyspbl Me3030licKad yIvleHOcHasd ToJla HauMHaerc: 
apOeKCKOH CBHTOM, OTHOCHINeHcA K CpeqHel rope. 

Bospacr sulerectcKkoH cBuTbl H. A. AcaHacbeBo AaTupyercaA Kak HWDKHE 
IOPCKHH MO CHOPOBO-MbIIbIeBOMY KOMIWICKCY, B KOTOPOM HME€eETCA MHOLO MbIIbILE 
cemelicts Cycadoceae (26%) u Gingkoaceae (18%). K Taxomy BprBoxy ona npu 
ila MOTOMY, YTO aHaOTHYHbIH KOMMI€KC CHOP Hi MbWIbIbI ABIAeTCH Xapakrerf 
HBIM JIA HMWKHEH lopbl CpeqneasnatTcKoli OoTaHUKO-reorpaduyeckolt MpoBUE 
muu, Bbifemsemol VW. I]. Woxposcxolt. 

JleraibHbIMH = JIMTOIOTO-(ballvaJIbHBIMH = HCCIeEKOBAHHAMU ABTODAa saa 
yCTAaHOBJICHO, YTO OMHOBOSPAaCTHBIe C SerecTCKOM CBUTOM OTMO2XKeHUA MpUcyt 
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‘BYIOT TaK2Ke BO MHOFHX Apyrux patiouax TyBbl M HMelOT CXOMHY10 HAM 'B TOT 
IM UHOH Mepe OTIMYHY1O (ballHasbHyIo Upupory. Tocnegnee aBmaetces ceycr- 
J€M 3AKOHOMEPHOrO pacNpeeteHuaA callul Mo paspesy u Ha NollaqM, B pe- 
ybTaTe KOTOPOrO OacceHHOBble, AJIJIIOBHAaIbHbIe HW O3ePHO-GOJOTHbIC OTOKe- 
uA c Mactom MeyoxnrelickuM paliona ycrba p. Memxureii B cepepo-3anaHOM 
AHUTaIbCKOe MeCTOpoxeHHe), CeBepHOM (pation ycTba p. Omerecr u OKKU- 
TTYPCKaA MYyJIba) H CeBepo-BocTouHOM (Kaaxemckoe Mecropoxk Jenne) Halmpas- 
CHHAX MOCTEN€HHO 3aMelalOTCA TecuaHHKaMH, TpaBesIMTaMH WM KOHTWOMepa- 
AMM AJIJIKOBHaJIbHOTO reHesHca. Ha Op6exckomn Unxayesckom Mecropoxe- 
MAX OHM B 3HAYHTEJIbHOM YaCTH OTCYTCTBYIOT, MOCKOJIbKY 9TH paHOHbI B Havase 
)PbI peACTaBJIAJIM BOSBBILICHHbIe YaCTH pebeda, re ocaKo- uU yruieHakomule- 
ux He Mpoucxosuso. HaoSopor, oro-3anaqHee, Ha OHKaxKHHCKOM MecTopoxk]e~ 
WH, HeECKOJIbKO YBeJIMUMBaeTCA POlb OacCeHHOBLIX H O3€PHO-OOJIOTHBIX OTJIO~ 
‘eHHH, MOABJIAIOTCA HOBbIe YFOJIbHbIe WacTbl, XOTA H Hepadouelt MoIMHOCTH. 
. Ha UayanckomM mecTopoxyenuu (sana Typbr) asioBHl MOUTH MOJHOCTbIO 
cuesaeT, 3aMelatcb O3epHO-COJIOTHBIMM HW TlaBHbIM OOpa30M OacceHHOBbIMA. 
TJIOKCHUAMH, COMePKallMMU W3BeCTHAKH Cc cayHoH MewelunoL. na 

B cBxA3H C STHM MbI NOCTaBHJIH No COMHEHHE HHKHeIOPCKHH BospacT Ie~ 
eCTCKOH CBHTBI. O3HaKOMJICHHE CO CNOPOBO-MbIWIbUeBbIM KOMIVICKCOM, BbIeIeH- 
bim H. A. AcdbanacbeBoli v3 Nopo auerecTcKOl CBUTbI, MOKa3asI0, YTO B HEM 
pakTHUeCKH OTCYTCTBYeT Mhbia Bennettitales, BecbMa THMMUHAA JIA HWKHeM 
yppr Cu6upcKoh SOoTraHuKo-reorpaduyeckoli obacTH, Kya BxowuT Tysa (*); 
-MIOJTOMY OH MO3KET XAPaKTeEPH3OBaTb TOJIbKO lopy B Weom. He nosrBepxK Laer 
M2KHEIOPCKHH BO3PacT HM CCbIIKa Ha TO, YTO AHaJIOrHUHbIN KOMIMJIeKC HMCIOT 
WIKHEIOpCKHe OTMOKeHUA CpelHeasHaTCKOH MpOBHHIMH, NOCKObKYy Mocwex- 
(AA ABJIAeETCA uacTbio He CuOupcKoh, a Muyo-Esponelickou OoTaHuko-reorpa- 
wmueckoli oGmacTu. [lostomy KOMIWJIeKC COP H MbIVIbIIbI SlerecTCKOH CBUTHI CJle- 
yeT COMOCTaBIATb He co CpequeasHaTCKOH NpoBHHMen, a c OM3exKallumMn 
alionamu CuOupcKoli o6acTH, comep2kalllMMH THUMYHYIO JIA Hee dsopy. 
‘akUM palionom aABaseTca Kancko-AunHckul Oypoyroububilt Oaccelin, re, 10 
auupim H. C. Caxanosoit, B HuxKHel 1ope mpucytcrByer oT 16 Jo 27% GeHHer- 
MTOB, uerO HeT B dJlerecTCKOH cBuTe TyBBI. 

V3 o6pa3iloB, OTOOpaHHbIX aBTOPOM B HWKHeH YaCTH 3erecTCKOH CBUTHI, 
». H. Haymopot BbIfeeH CNOPOBO-MbWIbIeBOH KOMIIIeKC, Cpe KOTOporo 
peoOvlaaioT CMopsl ManopoTHuKooOpasubIx Coniopteris, Leiotriletes laevis 
Jaum., Lycopodium subrotundes K—M. n equuuunpl Osmunda jurassica K—M., 
Jsmunda papillata K—M. LUlmpoxo pacmpocrpaneHa Take IblJIblla ro- 
ocemeHHEIx Gingko typica Naum., Monoptycha cycadiformis Naum. u 
mqunuuup Protoabies ovalis Naum, Podocarpus lunata Bolch. Bce stu dopmnt, 
10 €@ MHCHHIO, C HECOMHCHHOCTHIO TOBOpAT O UX CpefHeopcKom, OakoccKom 
o3pacte. 

Takum o6pa30m, 2ulerecTCkad CBHTa HMeeT He HM2KHEIOPCKHH, a CpeHerop- 
KUM BOSPAcT, T. €. TaKOli 2e, KaK M Te OTJIOKEHHA, KOTOPHIMU OHA (allMasIbHO 
ameulaeTca Ha Mwioulaqu. Ilostomy HeT HUKaKUX OCHOBAHHH JIA ee BbIJeICHHA B 
aiioue ycTbs p. MefaKureti u Tem Oolee MpUCBavBaTb eli HUKHEIOPCKHH Bospacr. 
5 CRASH C 9THM aBTOp MoOmaraeT, uTo MaacTbt Megzaurelickult MesxurencKoro 
recropoxenua, Ne 3 OnKxa2kuHcKoro MéecTopomwjeHua wu UalancKkuit Uanau- 
KOTO MeCTOPOXKTeCHHA OJ2KHbI COMOCTaBIATbCH Apyr c Apyrom. 

Bospacr sp6eKckoli H caslaMcKol CBT Mo CnopaM H MiblIbIle, pulope H bayHe 
npellenserca cpequeiopcKun (°).C. H. Haymopa, usyuaa cnopbl UW MbIVIbIy 00- 
a31I0B, OTOOPaHHbIX ABTOPOM H3 2/erecTCKOH, 9pOeKCKOH HW HH3OB CaJIaMCKOU 
BHT, Mpa K 3aKJIOU€HHIO, YTO HX BHAOBOH CocTaB OUCHb CXOJ[eH H AB- 
AeTCA BECbMa THIIMYHBIM Aa Oatioc-6ata. Ilo scemy uccmeqoBaHHoMy paspesy 
aOmolaerca peskoe mpeouafanue cop manopoTHuKa Coniopteris ¢ Oombier 
JIM MeHbUleli MpHMecbIO Cop Apyrux ManopoTHMKOOOpasHblx: Lycopodium, 
Jsmunda, Dennstaedtia, Ophyoglossum. TIbimbya XBOMHBIX BCTpeyaerca B 
eHBINeM KosWuecTBe HM Mpemctapsena Protoabies, Podocarpus, Picea, Pseudo- 
icea, Podozamites. B oTfebHbIX YaCTHX paspe3a 3HAayHTebHOe yuacTHe 
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IIpHHMMaeT MblIbIa CarooOpasHErx Tuna Gingko, Cycas; mbiipija Bennettitales 
BCTpeueHHad BbIUNe Macra Yuyr, mpeqcrapaser uckovenve. Ilo mpeoOaqanul 
TeX HIM MHbIX BHUOB CHOP H MbIVJIbILbI BbIAeIeH PA KOMMIe€KCOB, CMeHa KOTC 
pbIX B CTpaTurpadwueckom paspe3se OTparxkaeT MOCTeMeHHOe H3MeHeCHHe BO3pacT 
B lpefemax Oalioc-OaTa. B Hu3ax CasIaMCKOH CBUTbI NOABJIAIOTCA HEKOTOPBI 
BHbI CHOP HW MbWIbIbI, a HMeHHO— Ophyoglossum, Dennstaedtia simpliciss 
mus Bolch., Piceae exiloides Bolch. u ap., xapaxrepubie, no MHeHut0 C. H. He 
YMOBOH, yxKe JIA HW2KHHX TOPH3OHTOB BepXHeH IOpbI. 

B sp6exckoii u caiamcKoli cputax (MezaKurelickoe Mectopoxyenne Hr. Box 
aBTOPOM Oba coOpaHa MHOrounCaeHHad (ayHa, KoTOpad, MO oOMmpejleeHul 
lr. I. Mapruncona, mpeqcrapmena caenyrouyumu cbopmamu: Subcardinia sib: 
riensis (Leb.), S. cf. turfanensis Martins., S. (?) cf. busimensis (Leb.), S. sp 
Pseudocardinia murtinensis (Leb.), P. turfanensis Martins., P. pusilla no 
sp., P. subacuminata Martins., P. sp., Ferganoconcha cf. minor Martins., F 
gigas nov. sp., F. sp., Unio (?) sp., Tutuella sp., Carpalitus sp., Sibiriaconch 
lancoviensis Leb. u ap. Tlouru Bce yKa3aHHble (popMbI, MO efO MHEHHIO, ABJIS 
1OTCA THIMMUHBIMH Wid Oalioca, 3a UcKsueHHem Sibiriaconcha, kotopa 
yacTo BCTpevaeTCA Tak?Ke B BepxXax HM xKHeH iopbl. [losaBssatoujee OO/IbIMHCTB 
(hopM XoOpollo comocTaBAAeTcA c (ayHOH H3 BepXHell yIICHOCHOH cpeHeroy 
ckoH cBuTp! Uyapimo-EnucelickoH BlaMHbl, a Tak%Ke C KOHIIOMepaTOBO 
cBuToH Ky36acca. Hexotoppie Pseudocardinia TomxecTBeHHbl CpeqHelopcKH 
(popMaM W3 TyapkbipcKoro pa3spe3a TypkMeHun. OtjeubHble (OpMbI BCTpeY< 
1OTCA B 3analHbIX MpoBHHuAx Kuraa (Typdanckas Biauua). 

Takum 06pa30M, HOBbIe LaHHble CBUETEIbCTBYIOT O TOM, UTO Kak BJlerecTcKa 
Tak H 9pOeKcKasw HM CasiaMCKaad CBUTbI OTHOCATCA K CpeHel lope HM uMerOT Calas 
OaTcKHH Bospact. Bomckas cBuTa, 3adleraloulad C PpaSMbIBOM Ha OTJIOXKeHHS 
CaJIaMCKOM CBUTbI HW ABJIAIOULAaACA CAaMOM BepXHeH YacTbIO Me3030KH TyBbl, 0x 
(ayHOoH HW Popo He OXapakTepH30BaHa. YUHTHIBAA, UTO y2Ke B HH3aX Cad flan 
CKOH CBHTbI MOABJIAIOTCA HEKOTOPbIe BePXHeIOpCKHe BHbI COP H MbIWIbILs 
BO3PpacT OOMCKOH CBHTbI YCJIOBHO IIPHHHMaeTCH B HHTepBasle BEPXHAA lopa 
HMKHHH Med. 

Hemb3a Takxke corsacHTbea c TpaHuwei, ycraHoBmeHHol A. JI. Jlocesbi 
(°), Mexky sp6eKckoli H Ca aMcKol cBuTamMH. Ova B pa3sHUHbIxX uacTax Vary 
xeMCKOrO GOacceliHa NPOBOAHTCA UM MO MepBOMy CJIOIO MepreJHCTO-PrIMHHCTO! 
“3BECTHAKA, Wpelnosarast, OUeBHAHO, efO OAHOBPeMeHHOe NMOABJIEHHE Ha BCE 
nioujaqu Oaccelina. Ilostomy sta rpanuua A. JI. Jloceppm Ha ceBepe Kaaxei 
CKOrO H IpGekcKoM MecTOpoxKJeHHAX MpoBosutca B 300 M BbIllle nuacta Yay 
B palionHe ycTba p. Onerect —B 210 M, Ha MuHutambckom MecTopoxJeHUH - 
B 230 mM, Ha Memoxuretickom MectopoxyeHun — B 160 m. Ha Uananckom mecri 
POX JCHHH MepBblii H3BECTHAK NOABJIAeTCA yoKe He BbIMMEe, a HH*Ke Nacta Yury 
mpuMepHo B 70—80 m oT OCHOBaHHA YreHOCHOM TomuH. Kasasocb Obl, ecu 
ObITh NOCIeCLOBAaTeJIbHbIM, TO TpaHHlly Me@xXKLy CBHTAaMH CJleqOBaIO MpoOBOH’ 
0 STOMY H3BecTHAKY. Ouako 9TO He JeslaeTCA MOTOMY, YTO BeCb ero paspr 
no copa u nbwible I. H. TpouikoBol conocTaBsseTcA C HH2XKHeEH YaCTbIO 9) 
OeKCKOH cBuTEI YayrxemcKoro Oaccelina, T. €. C MOpoamu, 3aerarouluMu HHA 
naacra Yuayr. 

Tloqo6Haa «murpallna» rpanullbl MEK Ay IpOeKCKOH HM Cas aMcKou CBHTA\ 
OObACHAeTCA TEM, UTO OHA YCTAHABJIMBAacb 6e3 yyeTa OOULMX 3AKOHOMepHoOcTe 
ocay\kO- MH yrvieHakolwieHua B TyBHHCKOM MexKrOpHOM IiporuGe. DalivasbHuE 
aHaJIH3 WU [eTaIbHOe CONOCTABeCHHE Paspe30B MOKasasiH, YTO MePBbIe CON H 
BECTHAKOB, a TaKXKe CONYTCTBYIONLME HM OTHOCHTEIbHO PIyOOKOBOJHbIe Oacce 
HOBbIe aJICBPHTO-PJIMHUCTbIe OTJIOXKCHHA  NOABIAIOTCA cTrpaTurpaduyect 
panblue Ha 3anafe (Uaanckoe Mecropox enue) u oro-sanane (MemxurelicK 
MecTopoxkK denne), YeM Ha CeBepe HCeBepo-BocToKe (MuutambcKoe, Dp6eKcKo 
Kaaxemckoe MH Ap. Mecropoxyenua) Tyspt. Tlostomy no mMepe JBMxKeHHs 
oOuleM C CeBeEpO-BOCTOKa Ha JOrO-3aNal MpOMCXOAMT NOcTeneHHOe CHHKEHHE | 
paspe3y BepTHKaJIbHOH PpaHHIbl pac pocrpaHeHHA aJWIOBHA, a COOTBETCTBEH! 
C STHM 30HbI MAKCHMAJIbHOrO YIJIeHaKOMJICHHA HW MOABJICHHe BCe HOBbIX H H 
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IX CMOCB H3BECTHAKOB. CuleqOBaTeIbHO, MePBbIe COM H3BECTHAKOB lake B 
pememax YayrxemcxKoro OacceliHa He ABJIAIOTCA OMHOBOSPACTHBIMH H, ecrecr- 
2HHO, He MOFyT CJIYKUTb panei MexkAy 9pOeKCKOl H CasIaMcKOH CBUTaMH. 

Oror xe omMOouHET upunuun A. JI. Jlocespim Opi mpumMeneH TakxKe Mp 
HJeKCaWMW yIFOJIbHbIX WwlacTOB, Kora OvepeqHOH HOMep TIpucBaHBaIcA BHe 
ABHCHMOCTH OT CTPaTHrpaduyeckoro NOJIOReHUA TOMY Twiacry, KOTOPbI B aH- 
OM paspese IpHoOpetas padouyio MoulHOCTb. TovJIbKO 9THM MOXHO OOBACHHTh, 
ro Ww1act Ne 5 Ha Dp6ekckoM MecTopoxeHHH 3aseraer Ha 230 m Bbllle miacta 
yr, aHa KaaxeMCKoM MeCTOpOxXJIeHHH Bcero WHUIb Ha 45 Mm (°). BnonHe oue- 
HHO, uTo A, JI. Jlocen copepuleHHO He YUNTHIBa pAa OCO6eHHOCTeH cTpoe- 
HA YIIeEHOCHOH TOU, pH KOTOPbIX OJHH H TOT 2%e WiacT Ha OJHOM MeCTO- 
OXKJCHHH HIM Wake yuacTke MOXKeT UMeTb paOouylo MOLWIHOCTb, Ha coceqHemM— 
epadouylo, Ha TpeTbeM — (PallaJIbHO 3aMEIaTbCH YIIMCTbIMH WIM TIMHHCTO- 
JIEBPHTOBbIMH OCaKaMH O3epHO-GOJIOTHOrO TeHe3sHca, Ha YeTBePTOM — ObITb 
A3MBITBIM MOCJIELYIOWMMH (HaJIOXKeHHBIMH) SPO3HOHHBIMH poleccamu. 

Takum oOpa30M, Tofpa3femeHHve cpeWHeropckoH YyIvIeHOCHOH TOJUWH Ha 
merecTcKy!0, 29p6eKckyto H casgamcKyro cBuTet A. JI. Jlocesbim mpousBeyexo 
felpaBHIbHO, H OT Hero clekyeT OTKA3aTbCA. 

Mesos30licKkan yrvienocuaa Tosa TyBbI mpescraBiser CcoOoH cBocoOpasHbii, 
JIOMKHO MOCTPOeCHHbIM H GalldasIbHO H3MeCHUMBHIM paspe3, KOTOPbIM HeOAHOTH- 
eH H TPYAHO COMOCcTaBMM Jake B Mpesemtax OAHOrO MecTopoxeHuA. OWHaKo, 
ICHOJIb3yA 3AKOHOMePHOCTH pacmpeyeseHus callui No paspesy UH Ha Moma, 
€ MO2KHO JIA Gobel YacTH ee PaCNpocTpaHeHHA NoOApa3sjleMuTb Ha [Be CBUTHI: 
[M2KHIOIO, YJIYPXCMCKYIO, WM BePXHIOIO, KBISbIIbCKyIO. Ppanuily Mexkay HAMM 
Neyer IPOBOAUTh Mo BepXHeli rpaHulle WukNa c Wiacrom Ysyr, a WpakTHyeckH 
Ha COBMajlaeT c efO KPOBJeH, MOCKOJIbKYy OH, Yale BCero, MepeKPbIBaeTCA aJl- 
OBMeM Bbillewexallero WHkKsa. OnHoBospacTHbIm anasorom Yayra Ha Mun- 
‘aJIbCKOM MeCTOpOXxXeHuH ABAAeTCA Tact MomuHpii. 

Iluka c umacrom Ysyr ABIIAeTCA XOPOUIO BbIfepxaHHbIM MaPKMPyIOUlMM 
‘OpH30HTOM Ha 3HayHTebHOM TeppHTopHH TyBbl. C HUM CBxA3aHO CaMOEe MOLIHOe 
WrleHakoMleHHe, H OH OTpaxKaeT TMepeJIOMHbIit MOMeHT B HCTOPHH POPpMHPoBa- 
IMA yrienocuol dopmaluu Tyspl. Ilocue Hero HOBObHO 3aMeTHO YMeHbIUlaeTcH 
3 paspese pOub aJJIOBUA, KOTOPHIM enje B Hayase NepwoRMyeckn yepeyercs 
> O3CPHO-OOJOTHBIMH H OacCeHHOBbIMH OTJIOMCHHAMH, a 3aTeEM MpakTHYeCKH 
icuegaer copcem. OfHOBpeMeHHO C 3THM Cpequ GaccelHOBHIX OTJOVKeHHK NOAB- 
IAIOTCA M3BECTKOBO-IIMHHMCTHIC OCAIKH WM U38BeCTHAKH, OOpPasoBbIBaBUIMecH 
3 OTHOCHTEJIbHO FAYCOKOBOLHHIX HU HanOovlee yUaseHHbIX OT MOOepexKbA YaCTAX 
jaccelHa. 

B rex palionax, re 10 TeM HAM MHbIM MpHUMHAaM He MpelcTaBAeTCA BOS- 
VMOXKHBIM BbIeeHHe STHX CBUT, CPeHEIOPCKY1O YIIeHOCHY!0 TOJIULY MbI paccMaT- 
DHBaeM Kak eMHOe Uesl0e H HMeCHYeM ee TYBHHCKOM cepueit. Ecun cpaBHHBaTb 
VYPXEMCKY1O H KbISbIIbCKY!0 CBUTbI CO CBATAMH A. JI. Jlocepa, To nepBax 0Ob- 
SIMHACT SuICeCTCKYIO H HVXKHIOIO YacTb 9p6ekcKol (BKMOYAaH MW1acT Yayr) 
“BUTI, a BTOPad — BePXHIOW YaCcTb SpOekcKol (BHIWWe NacTa Yuaryr) Ww caaqam- 
“KyIO CBHTHI. 

TeomormuecKui MHCTHTYT Mocrymnst0 

Axajlemuu HayK CCCP 10 III 1958 
WUMTMPOBAHHAA JIMTEPATYPA 
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Jloxnann Axagemun HayKk CCCP 
1958. Tom 120, Ni 5 


MHHEPAJOTH § 


A. A. TAPMAULL 


MAPAPEHE3HC MO3HHX PHMOPEHHbIX CYJIb®AUAOB 
B PYJAX 3MEHHOFOPCKOrO MOJIAMETAJIJINGECK OFO 
MECTOPO)KAEHHA HA AJITAE 


(ITpedemaenexo axademuxom J. H. IMlep6axoeoim 21 11$1958) 


B oT/leIbHbIX NOHMeTasWIMueCKUX MecTopoxJeHHAX Pyguoro Auras, riaB 
HbIM OOpa3s0M B BePXHUX TOPH3OHTAaX PYHbIX 3alexKeH, OTMeYaIOTCA OOPHUT 
XaJIbKO3HH, WITOMeHepHT HW aplfeHTHT, KOTOPble paCCMaTPHBaIOTCA HEKOTOPHIMI 
UCCJIENOBATeAMH WeIHKOM Kak OOPa30BaHHA 30HbI BTOPHYHOTO CyJIbPUAHOT 
o6oramenusa (7). BMecte c TeM BbIeAIOTCA H Oe3yCJIOBHO PHMOFeHHbIe PasSHOCcT! 
6OpHHTa, XaJIbKO3HHa HM WTpoMelepvta, BCTpeyeHHbIe B accolMallMu Cc rase 
HHTOM, CibaslepHTOM HM TeHHaHTHTOM ('). 

IIpu u3ysenuu py SmenHoropcKoro MecTOpoxKAeHHA HaM yaJlOCcb ycTaHo 

BUTb, UTO OOPHHT, XaJIbKO3HH HM PAN aCCOUMHpPYIOWUX C HAMM MHHepaJoB OOpa 
3YIOT CAMOCTOATEJIbHbIN MapareHe3HC, MpOCTpaHCTBeHHO CBA3aHHbIN C OapHTo 
BOH 3aJle2KbIO B BEPXHUX YaCTAX PyAHOro Tesla. HaOmtoMeHHuA B 3a00AX HW MAKPO 
ckomMueckHe WCCIeOBaHHA NOKa3aJiH, YTO JaHHbIM NapareHe3HC ABJIAeTCS 
THMOreHHbIM H CPOPMHPOBaH MO3%*Ke CyJIb(PUOB MOJIMMeTaM4eCKOH CTaqHy 
pyHooOpa30BaHia THAPOTepMaJIbHbIMH PpaCTBOPpaMM HHOFO COCTaBa HU MPH UHb! 
tbH3HKO-XHMHYeCKHX YCJIOBHAX. 
. . OcHoBHoe pyHoe TesIO MeCTOPOKJCHUA NpeAcTaBMeHO JIMH30H MHKPOKBap 
IMTOB, paCCe4YCHHbIX MHOFOUMCJICHHBIMH KBaplIleBO-OapHTOBO-CyJbPUAHbIM! 
poxkuikamMu. TnaBHbIMd pyJHbIMM MMHepadaMH B MpORKMIKaX SABJIAIOTCS 
ccbaylepaT, rasleHHT, WMPHT MW XaJIbKOMMPHT; MOCTOAHHO B HeOOJIbIUMX KOMMUECT 
BaX BCTpeyalorcaA OeKad pya CMelaHHOrO CoOcTaBa, 30J1I0TO HW CaMOpodHos 
cepeOpo. Bce octTaibHble THMOreHHble PYAHbIC MHHEPasIbI HAGMOMAaIOTCA pelKe 
M B H€3HaUMTeIbHBIX KOMHYeCTBAaX. B Bucdyem OOKY MHKPOKBapLMTOB pacnowo 
2%KeHO 2%KHMOOOpasHoe Teo OoraTbIX CepeOpoM py c 6apuTom. 

TIpoxHIkH, CofepxKaulve OOPHHT, XabKO3HH MU Apyrve ONMCHIBaeMbIe HK 
MHHepaJibl, OblIM BCTPpeyeHbI CpeqH MHKPOKBapWHTOB B BepXHHX TOPH3OHTA} 
HB WeWKax OTPaOoTaHHOH 3asexKU OoraTHIx pyt. EqXuHuuHble HAXOAKH Taku? 
MpO2XKHJIKOB HMeJIM MeCTO Ha YeTBEPTOM TopH30HTe (r1yOHHa OT MOBepXHOCTI 
okouIo 100 M) B pyAHbIX 30HAX, COBEPUICHHO He 3aTPOHYTHIX THMepreHHbIMH po 
meccaMu. B jByx Cllyuasix OblsIO KOHCTATHPOBaHO OTYeTJIMBOe MepeceyeHHe CKOM 
JieHHH Caleputa, raseHuTa, MMpHTa HW XabKOMMpHTa C KBapllemM u OapHTON 
TOHKMMH 2KHJIKaMH KBaplla, COJepxKallMMH OOPHHT, XaJIbKO3HH, WITpomeliepy’ 
Mw CamopoyHoe cepeOpo. MouHocTb OTebHbIX MPOXKMIKOB OObIMHO He MIpeBbI 
ulaeT 3—5 MM; 4aCTO OHH COMKeHbI HM OOpasyloT HeOOV/IbIMe MHHEpamu30BaH 
HbI€ MOJIOCbI, B MpeesaxX KOTOPbIX HACUHTHIBAIOTCA JeCCATKH TaKHX MpoxKu 
KOB. THMMYHBIMA PYAHbIMH MUHepaslaMi AB/IAIOTCA OOPHUT, XabKO3HH, WITpo 
MeHepHT, MHHepad U3 Tpylinbl SHapruTa—aMaTHHUTa, Cy/JbBaHHT, apreHTH’ 
HM CamMopofHoe cepe6po. XapakTepHO MOBBILMeHHOe KOJIMUeCTBO TeHHAHTUTA 
a Tak?Ke MpHCyTcTBue ciameputa (cBeTMOOKpalleHHOrO, 6e3 SMYJIbCHOHHO! 
BKpalWICHHOCTH XasbKOMMpuTa), TaseHuTa, XaibKonuputa. TInput pass’ 
B BAe TOHKOM BKpatieHHocTH. Cy Mo apXHBHBIM JaHHbIM, pacCMaTpHBaembii 
KOMIWI€KC OblI WIMpOKO IpescTaBsleH B OTPaOoTaHHOl 3alexKU GoraTblx cepe 
OpAHBIX py. 
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Bowee APYTHX Cpe OTMeYeHHbIX MHHePaJIOB paciipocrpaHeH OOpHHT, cia- 
MIOIHH WeHTpaJIbHble YaCTH MPOXRMUJIKOB WIM PasBUBarOUMlicA B MHKPOKBap- 
are B BUe Hes MH Mpoceyek c anodusaMu HW WenoukaMu BKpalWJICHHHKOB. 
OPHHT NOYHHAeT CeOe CTPYKTYPHO OOJIBUIMHCTBO Apyrux CyJIbuAOB; Xapak- 
2p CpacTaHuit Co cpasIepHTOM H FaJIeHHTOM CBUJeCTEJIbCTBYeT O OIH3KO OAHOBPe- 
eCHHOH C HMMM KPHCTalH3alun GopHuta. Anodus3pl, orxo,aume oT cKoMMenHi 
\PHHTa, MepeceKatoT MMpHT, KBapll H OapuT. Ouenb HMHTepecHbl TOHYAHIINE 
yOrpacdbuyeckHe B3aMMONpopacTaHHA XaJbKO3HHAa H XaJIbKONMPHTa, pasBHBalo- 
Mecd No OOPHUTY B pe3ybTaTe rHMOreHHoro 3amMemeHuA. Arperar XaJibKo3uHa 
PaBHOMepHO paCCeHHHbIMH MHPMeKHTOBbIMH HW pexKe JIe3BHeBHAHbIMH BPOcrT- 
AMM XaJIbKOMMpHTa paclipocrpansetca mo OOpHHTy B Bue KaemMOK lo Nepudpe- 
AH 3e€peH H MO TOHKHM TpelliuHam (puc. | a). Pexe oTmeyatorca OKpyruible ui 
IIMMCOBUTHBIC XaJlbKOSHH-XaJIbKONMPHTOBbIe CpacTaHHA B WeHTPaJIbHbIX 4a- 
PAX OOPHHTOBHIX 3epeH BHe CBA3H C TpeulMHaMH. Pa3mepbi BbI-eIeCHHH XaJb- 
ONMPHTa B XaJIbKO3HHe OOBIUHO He MpepbritaroT 0,002—0,005 mm u o4eHb peko 
Kpynustotca Wo 0,01 mm. KosuuecTBeHHble COOTHOWeCHHA MeXKAy XaJbKoO3H- 
OM H XaJIbKOMHPHTOM MOUTH BCerla OCTAIOTCA MOCTOAHHBIMH H MpPHOJH3HTeIbHO 
octaBsaioTr 1: 1 (pune. | 6). 

Cy6rpacduyeckHe CpacTaHHA XaJIbKOSHHa HM XaJIbKOMMPHTa BCTpewaioTcs 
comme KpaiiHe pemko. A. B. Oypapyc (°) onucbrBaeT OMHOBPeMeHHOe OOpa3o- 
aHHe 10 OOPHHTY XaJIbKO3HHa HM XaJIbKONMpUTa B pesy/bTaTe rulepreHHoro 
AMELIICHHA, IPHYeM XaJIbKONMPHT OH CUYHTaeT MIPOMeXKYTOUHbIM MMHEepaJOM, 
CIbITBIBaIOIIHM 3aTeCM paCTBOPeHHe B XaJIbKO3HHeE NO Mepe pa3BUTHA Mpo- 
ecca. B Halllem cu1yuae rHnoreHHad Npupoda 3aMeuleHuA OopHuTa Napon XaJb- 
O3HH — XaJIbKOMMpUT He BbISbIBaeT COMHEHHM, TaK KaK MOMOOHbIe CTPyKTyPbI 
a0llolalucb B OOpa3ilax H3 yuacTKOB pyfHoro Tella, COBepWIeHHO He 3a- 
POHYTHIX THMepreHHbIMH MpolleccaMu. 

C 6opHUTOM NMOCTOAHHO accolMupyer MMHepad us rpynibl 9Hapruta — dha- 
[aTHHUTA, BCTPeualOlMHCA UCKJIOUMTEJIbHO B BAe PeJIMKTOBbIX 3epeH PasMepOM 
T 0,01 no 0,5 Mm cpeau xabKo3uHa. B OTHOCHTeJIbHO OOJIee KPyMHbIX BbIJee- 
MAX OTMeuaeTcA Cia6o0 MpoOABIeHHad CMaWHOCTb M HekoTOpad Y/WIMHeCHHOCTb 
epeH. Ilo. MHKPOCKOTMOM STOT MMHepad OOJaaeT CePbIM IBeTOM C CHpeHeBO- 
O30BbIM OTTEHKOM. OrpaxKaTesIbHad CMOCOOHOCTD BBILe, YeEM y OOPHUTA UM XaJIb- 
O3HHa, HM 3aMeTHO HM2Ke, 4¥eM y WTpoMelieputa. [[pyorpaxkeHue B BO3,yxe 
e HaGmIOaeTcA, HO C HMMepcCHel CTAHOBHTCA 3aMeTHBIM, IIPH¥YeM PO3OBO-CH- 
CHEBLIH OTTCHOK YCHJIMBaeTCA MapaJiesIbHO YIVIMHeHHIO M MOYTH MCuesaeT 
epnenwukyiapHo kK Hemy. AHM30TPpOMMA BbIpaywKeHa YeTKO, yracaHHe, No- 
HIMMOMY, ipAimMoe. XapakTepeH UWBeTHOM spPPekT Mp He BIIOJHE CKPeHleHHbIX 
WKOIAX: OT CHHeBaTO-pHoOJleTOBOrO oO %*esTo-Kopwunesoro. BuyrpenHue 
e(pJIeKCbI YBePCHHO He yCTaHaBJIMBaIOTCA. 

TIpu sameuleHHu OlMCbIBaeMbINM MMHepall OKpyxKaerTcsr IUMpokow Kalimouw 
yHyaiitleli CMeCH C XaJIbKO3HHOM, TO KOTOPOH 3aTeM PasBUBaeTCA «UMCTHIN» 
albkKo3HH. [Ipu 3TOM B XaJIbKO3HHe YacTO OOpasylOTCA CryCTKH MeJIbuaHlWux 
KOUCHHM XaJlbKONMpuTa u TaseHHTa (puc. | 6). 

XanbKO3HH ABJIACTCA BTOPbIM MO pacimpocTpaHeHHOCTH MHHepaJiOM B Aall- 
oli accolMaluu uM mpedcraBleH pxAXoM pasHoBuAHocten. Hapady c OTMe¥eHHOH 
OpMOli BbI-eIeHHA B Bue cyOrpapuyeckux cpacTaHuli ¢ XaJibKONMpuToM (m0 
OpHUTY), Xa/IbKO3HH BCTPeyaeTcA B BULE THES, MPOMKHAKOB, KaeMOK H T. IT. ,-— 
aK B accOlWMalwH c ApyrumMu cyJbpHyaMu, Tak U O60co6/IeHHO OT HHX. 
[pH 2TOM CBOMcCTBa XaJIbKOSHHAa (I[BeT, OTpaxkaTebHad CHOCOOHOCTb, aHH30- 
DOHA) Bapbupy!oT. XasIbKO3HH 3aMellaeT MUHEpaT M3 Tpyiiibl 39Hapruta — 
AMATHHUTa H OOPHHT; cibaslepHT, raseHHT, TeHHaHTHT HM Cy/bBaHHT, KPHCTaJI- 
H30BaBlIHecCaA TakKe JO XaIbKO3HHa, HM He KOPpOAMPyYtorcn. I[peo61anaer 
oYOOBATO-CepbIH XaJIbKO3HH KYOHY4eCKOH CHHTOHHH C OTParKaTeCJIbHOU cmoco6- 
OCTbIO WIA 2KeNTOTO cBeTa HWKe, YeM y WITpoMeHeputa H Gopuuta. Emy mpn- 
ajliexKaT MOHOMHHEePaJIbHble, MHOTa C NPHMeCbIo IUTpOMeHepHTa, MpOxKuNJI0U- 
MM THe3la B KBaplle, a TakxKe aHTeMpasIbHble 3epHa B CpacTaHnUsix C PasleHHTOM, 
paneputom u OopHuTrom. CopMmecTHo Cc rasleHHTOM POs y6OBaTO-CepbIH XaJIbKO- 
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3HH OOpasyer cyOrpaduyeckhe CTPyKTYPbI OTJOMHKeHHA, arperaT 9THX MHHEpPa 
JOB BCTpeyaeTca B CpocTKax CO ciaJlepHTOM H TeHHAHTHTOM. Cpe4u Ms0Tpon 
HOrO rouyOOBaTO-ceporo XaJIbKO3HHa BCTPeyaloTca YUAaCTKH, MpecTaBJIeHHbl 
cja60 AHH3OTPONHbIMH pasHocTaMH. BbIABJIAIOTCA OHM TIpH HaOwJOReHHH C HM 
MepcHell B KpaeBbIX WaCTAX CKONJICHHH, NpMueM Noce NpOTpaBJIMBaHHA H 
yMaerca (UKCHPOBaTb yHacueqOBaHue cnaHHOCTH KyOMYeCKOrO XaJIbKO3HHEé 
MpOABJIAIOULErOCA OOBINHO MPH MapaMoppHOM TpeBpalleHHH B POMOMUeCKy! 
MOJM@HKAalHio B BUe «BHAMaHITeTOBLIX cpuryp» (*). JLOBObHO YeTKO MpOsE 
JIACTCA AHH3OTPONHA B XaJIbKO3HHEe, HaxOAAMeMcaA B CyOrpadHyueckux cpacré 
HHAX C X@IbKOMMPHTOM (3Ta Pa3HOBHAHOCTh XaJIbKO3HHa OTWMUaeTCA Soule 
HHTCHCHBHOH FroslyOOH OKpackOH, CBA3AaHHOH C MpHCyTCTBHeM B HeM TIOBBIILeE 
HOrO KOJIMYeCTBA KOBECJIVJIHHA). 

CybBaHHT, CUHMTAIOULHHcA BOOOULeE JOBOJIbHO peAKHM MHHepaJiOM, B av 
TaHCKHX pyjlaxX OMMcbIBaeTcA BiepBbie. B OOPHUT-XabKO3HHOBBIX MPO*KHs 
KaX MHHepaJl, ONpeeIeCHHbIM HaMH KaK CYJIbBaHUT, BCTpeyaeTCA NMOCTOAHHC 
HO B OYCHb M@JIKHX BbIJeJICEHHAX: OObIYHbIeE pa3sMepbI 3epeH O,005—0,01 mn 
peako 7o 0,1 mm. Han6oylee xapakTepHbl KalueBUHbIe 3epHa, pacnoularaK 
mluecaA B 3abOanax KBapleBbIX MIPOXKUJIKOB, HepeAKO OOOCOOeHHO OT Apyru 
CYJIbUAOB WIM B CpacTaHHAXx CO ciaslepHTOM, OOPHUTOM H THpHTOM. Tunuyu 
MeJIbuaniive YIrIOBaTOH (OpMbI BKJNOUeHHA CPasepHtTa, XaJIbKO3HHa, NMPHT 
HM OOpHHTa, NepenowHsAoulMe 3epHa cyabBaHUuTa (pwc. 2). B mwenmnKax oTpe 
OOTaHHOH 3aslexKU OOraTHIX Py CYAbBaHUT Obl, KPOMe TOrO, BCTpeueH B cpc 
CTKaX C raJieHHTOM, TeHHAHTHTOM, ciaJiepHTOM HM THpuTOM. 

Tloq MUKpOcKONOM B OTPaxKe€HHOM CBeTe CYJbBaHUT OGOJIajlaeT KPeMOBBI 
ILBETOM, BbIABJIAIOULUMCA He TOJIbKO B KOHTaKTe C OeCIIBETHBIMH MHHepasaMy 
HO Tak»xKe M Cc WHpHTOM. Ilo uBeTy CyJIbBaHHT HECKOJIbKO HanOMHHaeT MUppe 
THH, HO 6e€3 IIpHMecH PO380BOrO OTTeHKa, KOTOPbIii XapakTepeH elle H WA ref 
MaHWTa — MHHepala, BeCbMa CXOJHOFO C CYyJIbBaHHTOM MO OOJIbIIHHCTBY OF 
THYeCKNX cBoHcTB (°). Ilo mpouepunBaHMio cysbBaHHT MATKHH, nMOMMpyere 
OTHYHO. Penbed Oouee BLICOKHH MO CpaBHeHHIO C TaJIleHHTOM uM OOPHUTOM, # 
Hike, 4eM y cibasiepuTa. B Oonee KpyNHbIX 3epHaX C YrOBaTOH tOpMOH HHO! 
a BHAHBI peqKve NPAMOJIMHEHHbIe TPeULMHbI CnaliHocTH. OntTuueckH u30Tpé 
neH. BHytTpeHHue peiekchl orcyTcTBy1oT. HH O2HHM 3 CTraHlapTHbIxX peak 
THBOB He TpaBHTCA, TOJbKO a30THaA KHcuIOTa (1 : 1) HHOTa OcTaBIAeT serK 
CHHMaIolllyiocsl UpHAMpytioulyio MWieXky. CpaBHeHue cyJIbBaHuTa M3 SMenHOrop 
CKOrO MecTOpOxKeHHA C KapaTaycCKHM CYJIbBaHHTOM H3 KOJeKIHH C. A. fOr 
KO NOKa3a/I0 HX NOMHOe CxOfcTBO. CnekTpaJIbHbIMM aHaH3amu (H. B. JIu3y 
Hos, H. I]. CewuHa) ycranopseno, uro B 3aIbOaHax MpOXHJIKOB, re OObIUH 
KOHICHTPHpyeTcA CyJIbBaHHT, COMepKaHne Bavalua pHMepHo B 10 pas BEL 
4eM B IeCHTpaIbHbIX YaCTAX MPOMKUIKOB, HE COJepAKalMX CYJIbBaHUTAa (COO' 
BeTcTBeHHO 0,01—0,0 2% u 0,001—0,00 2%). Jlocratouno XapaKTePHbIM Cue 
AyeT CuHTaTbh NpucyTcTBue B MmpoOax, OOorallleHHbIX CYJIbBaHHTOM, repMaHH 
B KouHyectBe 0,001—0,005%, Kak npaBuo, He ycraHaBsMBalolleroca BO BCe 
Tpyrux mpoOax py HM MHHepavios. 

Irpomeiieput mocTrosHHO BcTpeuaerch B paccmMaTpHBaemoli accormmalnt 
MIPHYeM KOJIMYeECTBO ero B WIHdax HHOra CONOCTABUMO C XaJIbKO3HHOM. Ua 
BCerO INTPOMeHepHT OOpasyeT KJIMHOBHAHbIe H BepeTeHOOOpa3Hble BKJOUeHH 
B XaIbKO3HHe. MHorga 3epHa wTpoMeHeputTa pacnoslaraioTca B XaJIbKO3HH 
3aKOHOMEpHO, HM Takue rpadHyeckHe cpacTaHuA MOTyT paccMaTPHBaTLCA Ka 
pesybTaT pacnaya TBepforo _pactBopa (puc. 3). Hapsfy c stim BerpeuatioTc 
3epHa Ooslee KPyNHbIX pasMepos (0 0,5 MM), Haxogsainecs B cpacTaHHH c 6of 
HUTOM, CaslepHTOM U GOuleKO pyOu u xXapaKkrTepusyloulueca Ip AMON He 
HbIMH PpaHHaMl C MepeyHCIeHHbIMH MHHepasaMu HW OJHOPOAHEIM BHYTPeHHH 
CTpoeHHem. Ormevas10cb mepeceyeHve MpOxHKaMH IWTpOMekeputTa cyOrpadr 
WeCKUX CpacTaHWW XaJIbKONMpPHTa MU XabKO3HHA, 3aMelllalolux OopHHT. 

J[MarHocimpyercs wITpoMeiiepuT MO MHKPOCKOTIOM B OTPaxKeHHOM CBT 
BHOMHE AOCTOBepHO. OH OOsaqaeT CePbIM HBeETOM C XCPOMO BbIPaxKeHHbIM pc 
3OBaTBIM OTTCHKOM, OCOOCHHO B CpoOcTKaX ¢ XaJIbKO3HHOM. IIpu Ha6momenu 
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Puc. 1. a— 3aMeuleHHe OopHHTa (B WeHTpe) arperaTOM XaJIbKONMpHTa H 
XambKo3HHa. Anwsnd, 380 <; 6 — xambKO3HH C BKJIIOUCHHAMH TaJieHHTa H 
XaJIbKONHpHTa (B WeHTpe), Pa3sBHBaIOUlHMHCA MO MHHepady HB rpynnbl 


9Hapruta — PaMaTHHHTAa. 


Anu, 


380 x; 6—arperaT XaJIbKonMpHTa 


(cBeTI0e) H XauIbKO3HHa (TemHOe). Anwanp. Umm., 1120 x 


Puc. 2. CybBaHHT C BKJNOUCHHAMH 

OOPHHTAa, XaJIbKO3HHa H MMpHTa (B 

weHTpe). TemMHo-cepoe—xaJIbKO3HH, 

TemHoe — KBapu. Anmuanp. Mmn., 
720 x 


JAH, tT. 120, Ne 5, Papmaur 


Puc. 3. Tpaduueckoe cpacranne 
wiTpoMelteputa (CBeTMOe) HW XaJIbKO- 
3uHa (TeMHoe). CmpaBa XaJIbKO3HH- 
XaJIbKONMpHTOBbIM arperatT, 3aMetla- 
jou OopHuT. Anum. 180 x 


C MMMepcheH OOHAapyxKMBaer OTUeTAMBOe ZByOTPaxeHHe, CONPOBOALaroileecst 
IBeTHBIM atPPeKTOM: MapasWebHO YAIMHEHHIO TWwacTHHOK ILBer KOPHUHEBATO- 
CepbIH, MepleHIHKyJIApHO — pO30BaTO-cupeHeBbIii. B CKpeluleHHbIX HHMKOJIAX 
OueHb CHJIBHO AaHH3OTPONeH C XaPaKTePHbIM CHMMeTPHYHO-JIMCTOBATHIM MwacTHH- 
YaTbIM BHYTPeCHHHM CTpoeHMeM (CTPpykTypa «oueaHApoBoro sucra») (3). Orpa- 
WKaTeIbHaA CMOCOOHOCTh 3aMeETHO BBIINe XaJIbKO3MHa, HO HWKe raJleHHTa. 

ApreuTuT mpegctaBieH meikumn (0,05—0, 1 MM) H30MeTpHyeckoli cbopMpi 
S€pHaMH B accolMalnu C NHPHTOM, ciaslepHTOM, XaJIbKONMpPUTOM, TraJieHHTOM 
HM CaMOpOJHBIM cepe6pom. 

CamopoyHoe cepeOpo B GOOpPHUT-XaJIbKO3SHHOBHIX NpoxRMIKAaX BcTpeuaercs 
YWacTO B BUC MCJIKUX KOPOJIbKOB, BOJIOCOBUAHBIX NPO2XKUJIKOB HW M3OMeTPHYeCKHX 
sepeH pasmepom or 0,005—0,01 mm yo 0,3 mM. Buienenus cepe6pa OnrBaror 
BKJIOYEHbI B OOPHUT, OeKIYIO PyAY, XaIbKO3HH, a HHOTa O6OCObusIOTCSA 0 
PpaHUllaM CpacTaHHA STHX MHHEPaJIOB MIM MpOHUKAIOT B KBapll H MUKPOKBap- 
WHT. 

Kak H3BecTHO, JO nocweqHero BpeMeHH cylecTByer MHeHHe O06 oTCyTCTBHH 
CTaMHHOCTH TIpH opMupoBaHHu aviTalickuxX TomMMeranMuecKkux pyy. IIpu 
STOM Bce pasHoOoOpasHe accolMaluH MHHepaJOB B pyax UH NOABMeHHe HeKOTO- 
PbIX PeJIKUX MHMHepasOB PacCMaTPMBaeTCA Kak Pe3yJIbTAaT MeTaMOpduyecKkHX 
peppalleHul Moce OTMOKeHHA py (*). 

BbIaBsIeHHad MapareneTuyecKan accOWMaluaA PYAHbIX MMHepasoB, npeycraB- 
Jisioulad HavOosee MO3QHIOIO CTaMIO THMOreHHOrTO MMHepalocOpas0BaHHaA, 
NOATBepxaeT MHOTOCTaMMHHbI XapakTep Mpowecca rHnoreHHOrO MuHEpasoo6- 
pasOBaHuA Ha SMeHHOrOpcKOM MecTOpoxAeHHH. OTavuna paccmMoTpeHHoii ac- 
COMMallHH OT OCHOBHOFO KOMIJIeKCa CY bP AOB NOSBOAIOT 3aKJIOUNTb, UTO pH 
OTJIOKEHHH MHHEPAJIOB NO3AHeEH CTaqHH paCTBOPbl XapaKTepH30BaHCb GOowee 
HU3KOH TeEMMepaTypOH MW 3aMeTHO MOBBILeHHbIM NOTeEHIHaJIOM KUCIOPORa MO cpa- 
BHeHHIO C iaBHOH cTaqvelH. OTOT BHIBO, cormacyercaA c reOuOrHyuecKUMH JaH- 
HbIMH O OJIN3SMOBEPXHOCTHEIX YCJIOBHAX (POPMHPOBaHHA MeCTOPOXKTeHUA. 

TIpoBeqeHHbIMM UCCJIeLOBAaHHAMM NOTBeEpxXeHO NpewnomoKeHue B. I]. He- 
XOpoluleBa O TOM, YTO aHOMAJIbHaA OOorallleHHOCTb SmMeHHOrOpcKOrO MecTOpOx- 
JeHHA CepeOpoM cBA3aHa C HHTCHCHBHbIM IIPOABJICHHEM 3eCb CAMOCTOATEIbHOM 
CYIIeECTBeEHHO cepeOpxHOH cTaqHM THApOTepMaJIbHOH eATeJIbHOCTH. 

M3yuenne JIMTepaTypbl NOKa3bIBaeT, UTO B HEKOTOPHIX KOJIUeTaHHBIX HM MOVIH- 
MeTaJIJIMUeCKHX MecTOpoxKyeHHAX IlenTpambHoro Ka3axctaHa, Ypana u Kas- 
kasa (cm. (*), qaHHpie ©. JI. CmupHosa) HaGs0faloTca accolMallu“H MHHEpasoB 
NO3qHeH CTaNWU MHHEepaJIH3alluu, aHaJOTMUHbIe ONMCAHHOM Ha SMeHHOFOPCKOM 
MeCTOPOXKAeCHHH, IIPH 3TOM BO BCeX CJIy4YaAX TaK%Ke XapaKTePHbI NOBbILIeHHbIe 
cofepxaHua repMaHna. TlocseqHee JOWKHO MpHBJeUb ele OoubUIee BHAMAHHE 
K JaHHOMY TapareHe3sucy, TaK KaK He HCKJIOUCHa BO3MOXKHOCTH, YTO B OTICJIb- 
HbIX MeCTOPOXKJeCHHAX 3HAUHTEJIbHbIE MACUITAObl NPOABJICHHA NOsqHeH cTaqHu 
MHHepasiu3alluu MOryT CO3aBaTb MHTepecHble C NPOMBIIWJICHHOH TOUKH 3pe- 
HHA KOHIeCHTpalluH TepMaHHs. B 3aKksoueHHe culeyeT NOYeEPKHYTb YMBU- 
TCJIbHOe CXOACTBO MHHepaJIbHOTO COcTaBa MW CTPOeHHA arperaToB B NMO3qHUX 
MapareHeTHyecKUX aACCOMMALMAX KOJIUeAHHO-MOJMMeTaJIMYeCKUX MeCTOPOX- 
JeHHH pasHbIX MeTaJJIOreHvuecKUX mpoBnHuuh (Ypan, Aura, KapKas), yo, 
BEPOATHO, OObACHAeTCA OMHOOOPasveM ycIOBMH (opMupoBaHHA JaHHOrO THNAa 
pyd. 

MuctutyT Munepasioruu, reoxuMun u Tocrynusto 


KPHCTaMJIOXHMHM peAKHX 9JIEMeHTOB 21 II 1958 
Axazemuu nayk CCCP 


UHMTHMPOBAHHAA JIMTEPATYPA 
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Jloxnays Axagemun nhayK CCCP 
1958. Tom 120, Ni 5 


ITETPOTPA®H ff 


MW. C. AEJIMUWH 


NPOABJIEHHA CTPYKTYP BYAHHAKA B KBAPILATOBO-MPAMOPHBIX 
TOJIMAX FOrO-3ANAMHOrO MPHBAHKAJIbA 


(ITpedcmaeaexo axademuxom JI. C. Kopscunckum 27 II 1958) 


Byaunaxk — cTpykTypHble (POpMbl, JOBOJIbHO OObIYHbIe AJIX KOMIMJIe KCOB 
NOpod, MperepMeBuIHX B TOH WIM HHO creleHH MeTaMop*u3m. CorsacHo cy- 
ULCCTBYIOILUM MIpeACTaBJICHHAM, 9TH CTPYKTYPbI BOSHUKAIOT B CJIOMCTHIX (HEOTHO- 
POAHbIX) TONMLAaX MOA WeHcTBHeEM OPHeHTHPOBaHHOrO JaBJIeHHA, MPH yCOBUH, 
UTO OTJCJIbHbIe MWaCThI CJIONCTOH TOMUIH OOaLawT pa3sJIMYHOH MacTHYHOCTbW. 
Tlog eicrBveM OPHeHTHPOBaHHOrO YCHJIMA MlaCTHYHble CJIOM HAYMHAIOT «TeEUb» 
B HampaBJIeHHH MeHbivero JaBsleHua. YuacTByroulMe B STOM Mpolecce Oovlee 
2KECTKHE WwlacTbl, Moce HEOOMbINOH NacTHuecKOH WePpopMallHH, pacuweHATCA 
M10 C/IOXKHbIM MOBEPXHOCTAM CKaJIbIBAHHA Ha PA OTIEbHbIX OJIOKOB — OyAHH 
(MH30BHAHOH, GOUCHKOBHAHOH, MPAMOYTOVJIbHOH H T. J. POPM), KOTOPbIe 3aTeM 
pasoOulaiotca Apyr c Apyrom nwacTHyHO AesOpMuPYIOWIMMHCA CJIOAMH. 

B aurepatype Awa [peBHUX apXeHCKHX TOPO OMMCHIBAIOTCA OObINHO OTJEJIb- 
Hble CyuaH OyIMHHpOBaHHA amduOouMTOB, WHa6a30B, NerMaTHTOB HU Mp., B 
Pa3JIHUHBIX CaHax HM rHelicax. []pH4HHbl, BHISbIBaIOMIMe MacTHyecKOe COCTOA- 
HWe BMEULalOllHX 9TH Tela NOPOR, CBASbIBAaIOTCA C ABJICHHAMM MHIMAaTH3allHy 
HM rpanuTu3aunn (1,”). 

BerpeuveHHbid HaMH CJlyualH MpOABJeHHA CTPyKTyp OyAuHaxKa oTMMYAeTCA 
OT OMHCaHHbIX paHee Kak CBOeH HeEOObIUHOCTHIO, TaK H MacuITaOamnH. [loqo6ubIe 
CTPYKTYPbI yaeTcaA HaOwOLaTb B TOMLAaX TaK Ha3bIBaeMbIX «KBaplleBO-MONCH- 
HOBbIX mMOpoy» ((*,*) H Ap.), pasBHTbIX B Mpesedwax CHOAAHCKOM (10x%KHaA OKOHEU- 
HOCTb O3epa Balikasl) U COAAHCKO-3bIPKY3yHCKOH (BepxoBbe p. MpKyra) cBuT. 
O6e CBUTbI apXeA CJIOXKEHbI, KPOMe TOJIUL «KBapWeBO-QHOMCHAOBLIX NOpol», 
MepeMeKalOULHMUCA Ppa3HOCTAMH MpaMOPOB (OObINHO JOJIOMHTOBOTO cocTaBa) 
HM pa3JIMYHbIMH rHeicaMu. O6e cBHTbI He HECYT MpH3HaKOB MHTMaTH3alwi WH 
rpaHuTusalun. Tom «KBapleBO-QHOMCHAOBLIX MOpO» STHX CBHT OOpasy- 
JOT CAMOCTOATEJIbHbIe TOPH3OHTHI (MOMHOcTHIO WO 200—400 m), npezcraBusio- 
mlHe COOOH JOBOJIbHO MecTpy!o WepeMexKaeMOCTb KBaPIMTOBbIX, JUOMCHOBbIX 
HM MPaMOPHBIX (JMOMCHAH3MPOBaHHbIX B KpaeBbIX YaCTAX) MpOMMAacTKOB, uTO 
OOyCOBIMBaeT NOMOcYaTHIH OONMK STHX «nOpo». [lomocuaTocTh BbIepxKuUBaeT- 
CA JHUIb B OOWIMX YepTax. OHa KpalHe HepaBHOMepHa H3-3a CaMBIX pa3unu- 
HBIX TepeXOJOB TOHKOMOOCUaTHIX TeKCTYp B TrpyOonomocuaTble HM HaoG6opor; 
MOLHOCTb IIpOMMacTKOB, KaK M IIPpOTAKCHHOCTb HX, KONeOeTCA OT MHJIJIMMeT- 
poB JO MeTpoB H Oomee. HepaBHoMepHOCTb MOuocyaTocTH Takxe O6ycOBNeHA 
KalIPH3HbIM NOBeJCHHeEM BCeX COCTABJIAIOWIMX TOJILY mponmtactTKOB — OHH H3- 
rMOarorcsA, PAaSBETBAAIOTCA, BLIKMHHMBAIOTCA HM Mp., XOTA HW COXPaHAIOT B O6- 
IHX YepTaX €MMHOe HallpaBJIeHHe B OPHEHTHPOBKe, CoBMayaronlee c HallpaBue- 
HHe€M CJlaHIWeBaTOCTH THeHCOB COCeHHX TOPH30HTOB. 

w [[poucxoxkeHHe moslocuaTocTH KBapleBO-KapOOHaTHbIX TOL CiHelnalbHO 
HHKEM He HCCJIeMOBaIOCb HM MOUTH BO BCeX paOoTax MO paloOHy OObIMHO yKa- 
3bIBaeTCA (HallpHMep(*)), 4TO Ona MpefcraBiser co6oH «cmoucTocTh nep- 
BHYHOH OCaOUHOH MOPOAbI, OCO*RHeHHY!O MpoweccamMH Meramopdu3ma». Je- 
TaJIbHOe H3YYeHHE MOOCUaTOCTH NO3BOJIA€T YTOUHHTb STO MONOKeHHe. B ce- 
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NCHHAX, MCPNCHAMKYJIAPHBIX K MJIOCKOCTAM C OTYETIIHBO MpoABAeHHO Mom0C- 
YaTOW TEKCTYPOH, MOXKHO BHJETb, UTO BOSHHKHOBEHHe ee OOycJlOBIeHO OyHHH- 
POBA4HHe€M MPaMOPHbIX MponacTKOB B KBapwuTe. Ha puc. | n300paxex 
yuacToK mogoOHoro ceyenns. Temunili KBapWHT AOCTaTOUHO YeTKO OG6TeKaeT 
cBeTIble OYAMHbI Gomee xpynkoro mpamopa. Murencupnocrh «reuenuay KBap- 
UuTa MOAYEPKMBaeTcCA OebIMH M3rHOaloulHMHCA NOOCKaMH JMONcHAA npH- 
MaiolwluMH OOJIbUIyIO HarAHOCTS TIpOHCXOAMBIIeEMy Tporeccy. 


Puc. 1. XapaxtepHas dopma mMpamop- Puc. 2. Pacuienenue MpamMopHolt OynHHbI 
HbIX Oyu (Gem0e) B KBapuuTe (Tem- (cepoe) Ha IpAMOyrowbHBIe O0KH (cBeT- 
HOe) B CeYeCHHH, MepnexsuKyJApHOM 0€ — KBapUHT) 


K J\JIMHHbIM OCAM OyHH 


ByHHbI MMerwoT (OpMy OBA bHY10, NPHOMM2KArIOULYIOCA K JIMH3OBU HON, C JJIMH- 
HOH OCbIO (MIpeBOCXOJAMeH B HECKOJIbKO pa3 pyre), OPHeHTHPOBaHHOH B Oc- 
HOBHOM COrIaCHO C MpOcTHpaHHem TOU (COOCTBeHHO, CaMa MOMOCYATOCTh TOMI 
9OyCIOBIeHa XapaKTePOM OPHeHTHPOBKH OTJCJIbHBIX JIMH3). B 3aBHCHMOCTH 
oT HHTCHCHBHOCTH Mpollecca HM MOULHOCTH MCXOJHbIX IPOMlacTKOB BeHYMHAa 
<apOOHATHBIX JIHH3 KOeOJETCA OT MHJIJIMMeTPOB JO MeTpoB H Oouee. IIpu stom 
10 OTJ@JIbHbIM (OpMaM yj\aeTCA YCTaHOBHTb, YTO Mpolecc OOpa3s0BaHUA CTPYK- 
ryp OyfquHaxka Opi cTaquiHbimM. Ha nepBok craquu mpomecca OOpas0Ba/HCb 
IMH30BHHbIe (OpMbI OyAHH (pe. | u 2), a Ha MOCMeAyIOULNX, 3a CUeT JIHH3O- 
3H IHbIX,— MpAMOYrOJIbHble (pvc. 2 uw 3), NyTeM pacuIeHeHHA JIMH30BMHbIX 
SVAHH Ha 6JIOKM MO MJIOCKOCTAM Pa3spbIBa, NepNeHAHKYJAPHbIM K WX JWIMHHbIM 
cAM (puc. 2). BepoaTHo, BcTpeuaroliMecd B TOJIILe OTe bHbIe MPAMOYTOJIb- 
ible OYMHbI MPOH3OLUIIH MOJOOHbIM 2%Ke IyTeM. 

IIpomece mmactHyeckoro TeyeHHA KBapluTa MHOrya yaeTca HaOsMOMaTb U 
OJ, MUKPOCKONOM Ha yuacTKax, He 3aTPOHYTHIX NMepekpHcTaliMsannen. Ha 
uc. 4 OTUeETIMBO BHUAHO «TeyeHve» KBaplla BOKPyr 3epeH AMONCHAa U KaJb- 
[iTa, HMeIOUIMX JIMH30BMAHyIO § (dopmy. SepHa Moncusa HU Kasibluta 
)PHEHTMPOBaHb! VIMHHbIMH OCAMH B HallpaBJieHHH TeyeHHsA KBapwHTa Hu 
[ANOMHMHAIOT MpaMOPpHble JIMH3bI (pic. 1). CieqOBaTesbHO, H M0J,| MAKPOCKOIIOM 
[OX%KHO BUJeTb, 4YTO B YCMOBHAX, MPH KOTOPHIX MpoucxosMIO OOpasoBaHHe 
TPYKTYp OyWuHaxKa, KBapUMT Obl OoNee MacTHUHbIM, YM AHONCH] UM KaJib- 
(UT (T. €. YeM Mpamop). 

Heo6xoMMO HalOMHHTb, YTO MPOUHOCTh KBapUHTAa Ip OOBMYHbIX YCOBMAX 
| 3—4 pasza mpeBocxoqMT mpouHocTh Mpamopa. Mpamop uMeeT MpOuHOCTb Ha 
“KaTHe mopagka 800—2000 xI/cm?, a xBapynt — oKxono0 3000—4000 xI/cm? 
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((°) w ap.). MuorouncseHHble HaOIOAeHHA U SKCnEP MGR ae a 
KBaplleM WM KBapWMTaMH MOKasbiBaioT, YTO TPH TIpOUHX PaBHbl Y ee i 
MOp JOBOJIbHO JIerkO RecpopMupyetcA TwlacCTHUHO, B TO BpeMA Ka kot popes | 
KBaplWUTa B HOOOHbIX yCOBHAX acppeKTa WacTHYHOCTH NOyaAT y | 
& em gp:). 
pelt cena HeOOLIUHOCTh MaHHOrO Npotecca 3akJouaeTCA He tes | 
B TOM, UTO OOpasoBaHue CTpyKTyp OyAMHAKAa NPOUCXOMMO B o6acTH OTCYTCT: 
BUA ABJICHH MATMaTH3aluu HM PpaHuTvsallHH, a TlaBHbIM 06pa30M B TOM, TC 


Puc. 3. [Ipamoyrombupie 6yAUHbI Puc. 4. XapakTep oOTekaHHA KBaplleM 
Mpamopa (cBeT/Ioe) HB KBaplHTe (Ke) 3epeH fuoncuga (Ju) wu kambuta 
(TemHoe) (Ka). Wlnub Ne 477. 90 X; HuKOH + 


MpaMOp OKa3aJicad Ooulee XPyNKHM, YeM KBaplMT. YuuTbIBaA, YTO TOPH3OHTE 
KBaplleBO-KapOOHaTHBIX TOIL HMeroT MoWHOcTh Zo 200—400 mM u mporsxKeH 
HOCTb (CYA MO TOPH3OHTAM MOAOOHHIX TOIL CJHOAAHCKOH CBHTbI) B QeCATK! 
KHJIOMETPOB, MOXKHO TOBOPHTb O TOM, YTO Tipollecc O6pas0BaHHA cTpykTyp Oy 
yuHaxka B palioHe Obl WIHPOKO pa3BHT. 

Boupwow MacwiraO 6yIMHHpOBaHHA MpaMOPHbIX MpOMacTKOB B KBapllHT 
yKa3bIBaeT Ha 3HaUHTeJIbHOe MpPOABJIeEHHe (aKTOPOB, CTHMYJIMPOBaBLUHX BOs 
HHUKHOBeHHe HHTCHCHBHOH MJlaCTHUHOCTH KBapIHTa. 

Uem xe CTHMYJIMPOBaJlOCb BO3HHKHOBeHHe TwlacCTHYHOCTH KBapwwta? Ka 
yKa3bIBaJlOCb BbILe, B PaCCMaTpHBaeMOM paloOHe MpOWeccbl MArMaTH3allHu 
rpaHuTH3alWuW NpakTHyecKH OTcyTcTByIOT. M3BecTHO TakxKe, TO OHO WaBJIeHH 
He B COCTOAHHH BbI3BaTb IwiacTHyueckylo AedopMalluto B KBapuntTe ((7,°) H Op.) 
CieoBaTesIbHO, BO3MOXKHO TipeqnoONOKeHhe, YTO MHTeCHCHBHAA WaCTHUHOCT 
KBaplUMTa BbI3bIBaIacb (aKTOPaMH, CBS3AHHbIMM C PerHOHAaJIbHbIM MeTaMOp(pH: 
MOM (IOBbILeCHHOH TeMlepaTypoOu, pacTBopaMH 4H T. A. ). Bauanue nogo6Hbl 
cbakTopoB, oOOslerualolWwHxX TvlacTHyuecky1o jlesopmMaluio KBapila, wacTHuH 
noATBepxaeTcA SkKcnepHMeHtamu Ex. I|MH3epanur u A. Lly6uuKopa (°) 
YKa3bIBalollMMH Ha pOJlb (hakTOpa TeMMepaTypbl B OOpa30BaHHH JBOMHUKO 
Jjopune, a Take 9kcnepuMeHtamu Tpurrea u Bea (§), cBueTebCTBYIOULUM 
O BIMAHHM TeMMepaTypbl M pacTBOpOB Ha BeJIMYHHY paspylwiariollel Harpy3ki 
VHbIMM CJIOBaMH, MPHYMHOM BOSHUKHOBeHHA CTPyKTyp OyAuHaxKa B NepBuUHC 
CJIOHCTOH KBapIHTOBO-MpaMOPHOHi TOJILLe, MOMAMO OPHeHTHPOBaHHOPO aBJieHH: 
MOrIH ObITb MU c:haKTOPbl MeTaMOpdu3Ma (BO3elicTBHe TeMMepaTyPbl, pacrTB 
poB), OOYCIOBMBIUMe NOBbILeHHY!0 WJIaCTHYHOCTh KBaPIMTOBbIX MpoOmwlacrKol 
MpeBOCXOAMBIIYIO TJIaCTHUHOCTh IIponmacTKOB MpaMmopa. 
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OTa TOUKa speHHA NOkTBepxaeTcH OuMeTacomaTuyecKUM MpoueccoM H- 
ONCHAM3aWHH, KOTOPbIH COmpoBoxyaer OOpasoBaHne crpykKTyp OyAuHaxKa u 
BbIpaxKaeTCA B PasBHTHM OelOrO MarHesHa/bHOrO AMoMcuAa NO AoOMHTY Mpa- 
MOPOB B KpaeBbIX 30HAX MPaMOPHbIX OyJMH, Ha KOHTaKTe MOCJIeCHUX C KBap- 
MUTOM (cM. Oesble OTOPOUKH Ha OyAuHax, puc. 1). [ponece Auoncugzn3annH 
MpOWcXOAMJ HaCTOMbKO HHTCHCHBHO, YTO TOJbKO B KPYMHbIX MPaMOPHbIX 6y- 
AuHax yflaercd HaOm0JaTb PeHKTOBbIe «Apa» MpamMopa cpequ AMoNCcHAOBOTi 
OTOPOUKH, TOrMa Kak MeJKMe OyHHbI OOBIMHO AHONCHAM3HPOBAaHbl MOMHOCTHIO. 
@MakT OJHOBPeMeHHOCTH OOPas0BaHUA CTPyKTYpP OyAHHaxKa H Npowecca Auoncu- 
AK3alN AOKA3bIBaeTCA CPbIBOM JMOMCHOBOH OTOPOUKH c OyAHH MpaMmopa «Te- 
KYUIMM» KBaplMTOM, YTO HaOsIOJaeTCA B HEKOTOPbIX OOHAKeHHAX. 

Ilo accouMauHAM MMHepasiOB, THMMYHBIX WIA KBapleBO-KapOOHaTHbIX TOMI, 
TIOABePKeHHHIX OyHHHPOBaHHIO, MOXHO CYNTb OG ycJIOBHAX, B KOTOPbIX 
MpoTekaJlo (POpMHpOBaHHe pa3sOupaeMbIX cCTpyKTyp. Takwve accolvallHH MHHe- 
pasloB, KaK KBapl, — KaJIbUuT (pc. 4) WH ZomOMHT — AuoNcHy (B 30He PasBH- 
THA AMONCHOBOH OTOPOUKH MpaMOPpHbIX OyQHH) YKa3bIBaloT Ha TO, YTO OOpa- 
30BaHHe CTPyKTyp OyAHHaxka MpONCcXOANIO B YCIOBMUAX Oe3BOJIJIaCTOHHTOBOH 
(bauuu ryOHHHOCTH B MpHCYTCTBHH pacTBOPOB Mp OTHOCHTeJIbHO BbICOKOH TeM- 
meparype (7°, 14). 

TakuM oOpa30M, WuiacTHuHoe TeveHHe KBapIHTa, HeOOXOMMOe JIA BOSHHK- 
HOBeCHHA CTPYKTYp OyHHaxka B WepBHUHO-CJIOHMCTHIX KBAPILHTOBO-MpaMOpHBIX 
TOMAX, MOFIO BO3HHKHYTb MO], WeHCTBHeEM OPHeHTHPOBaHHOrO aBJIeHHA B 
YCIOBHAX BCECTOPOHHEFO CKATHA MPH HAJIMYHH PaCTBOPOB HM COOTBETCTBYIOLIEM 
mporpeBe BceH TOU. 


MuctutyT reoworHu pyHpix MecTopowKexnh, Iloctynuao 
netporpapuu, MuHepasiorHu u reoxuMHu 12 II 1958 
Axkajylemun HayK CCCP 
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PHCTOJOPH 


10. K. BOFOABJIEHCKHH 


K BOTPOCY O TOHKOM CTPOEHHH KYTHK YJIbl HEMATOJIbI 
ASCARIDIA GALLI SCHRANK, 1788 


(ITpedcmaeaexo axademuxom K. H. Cxpabunom 11 II 1958) 


Crpoenve pasJIHYHbIX TKaHell aCKapu, B TOM UMCe HM KYTHKYJIbI, H3y4aJlOCb. 
10M apropos (*~*) HauHHad ele c npouwioro cromerua. TaBubim o6pa3om 
100TH! BEJIHCb Hall H8YYeHHEM CTPOCHHA KYTHKYJIbI YeOBeUeCKOH, CBHHOM u 
aMWHOM acKapuy. Bpiio ycraHoBmeHo, 4TO KYTHKYJIa aCKapuy CocTOUT 
3 10 pasmunbix cloes: 1) Hapy2KHBbI KOpKoBbIM, 2) BHYTpeHHUM KOPKOBBII, 
| PHOpHIIApHbIM, 4) MaTpHKCOBDIM, HIM roMoreHHbI, 5) menToBHyHbI, 6) Ha- 
y2XKHbIM BOJIOKHHCTHIH, 7) cpeqHuH BOOKHUCTHI, 8) BHYTPeHHHHM BOJOKHH- 
‘bi, 9) Oa8aibHbI u 10) norpaHvuHas, uM OasabHaa, MeMOpana. 

Crpoenue kyTukyubt Ascaridia galli 6p110 onucaHo TombKO @®pentienom (°), 
TOpHIN KOHCTAaTHpOBa y Hee 6 c0eB, CueAyA OOMIEMPHHATOH WIA ackapul 
ceMe, a HMCHHO: |) Hapy2KHbI KOPKOBbIM, 2) MarpHKCOBbIM, 3) eHTOBUAHDIM, 
) HaPy2KHbIM ~BOJIOKHHCTHIH, 5) BHYTPeHHHH BOJOKHUCTHIN uw 6) OasabHaa 
2MOpaHa. 

XapakTepHble WIA IPYrux acKapuk BHYTPeCHHHM KOPKOBbIM, PUOPHJAPHDIM, 
.eTHHM BOJIOKHHCTHIK HW Oa3aJIbHbI con DpeHueHom He Obl OOHapyXKeHbl. 

Jia yrouHeHua cTpoenua KkyTHKyubl A. galli mbI pellimM BOCHOIb30BaTbCA 
anOowlee THIHYHBIMM MeTOZaMH OKPacCKH, HCMOJb3YeMbIMH Pa3JIHYHbIMH aBTO- 
AMM IIpH H3yYeHHH KYTHKYVJIbI aCKapH, a TaK2Ke METOJOM 3JIEKTPOHHOH MHK- 
OCKONHH, IIPHMCHEHHbIM AVIA H8YYCHHA CTPOCHHA KYTHKYJIbI HEMATOL BIepBble. 

Bio uccmeoBaHo Oovlee ABaluaTH B3pocbIx cbopm A. galli o60ero mona 
JJIMHOK Tela y CamMOoK oT 65 fo 90 Mm uy camuos oT 35 Jo 60 mm. KyTukysia 
3VYaslacb Kak Ha IIPpOJOJIbHbIX, TaK HM Ha MOMepeuHbIX Cpesax, MpwyeM y Kax- 
oH COpMbI uccuIeOBasICA MepeqHuH KOHeL, B OONacTH NuUeBO,a (4—5 MM OT 
v6), cepequHa Tela (B OOaCTH BYJIbBbI) H 3aHHH KOHeL, (SO—6 mM OT 3aflHero 
OHILa). 

O6bekTHhI (PUKCHPOBAaJIHCb B CMecax Cy3a u Kapuya u B xKuAKOCTH LleHKepa. 
larepHal 3aIMBasica B Napadun. Cpesbl TOJMMHOH B 6—7 w OKpaLIMBaJHCb. 
0 Masnopu, remaslayHOM C JOKpaCKOH 903HHOM, 2KeJIe3HbIM TeMaTOKCHJIHHOM 
o Teligqenraliny uw remaslayH-303HH-opaHxkem m0 Marucy. 

Jia 2eKTpOHHOM MUKpOCKONMH MaTepnad uKcupoBaca mo Tanany (*°) 
OytbepHpoBaHHoOM alletaT-BepoHasiom 1% pacTBope YeTbIPeXOKHCH OCMMA IPH 
H 7,3—7,4. Ilocne mpombiBkH uM O6e3BOX%KHBaHHA OODEKTHI 3akJIIOUaJIHCb 
CMeCb MeTaKpHlaTOB OyTHla H Metusa (4: 1). Cpespr TommmHot 0,02—0,03 pu 
8POTOBIAJIUCh Ha ybTpamukpotome YM-2 Kynwopa u u3syuasucb 6e3 BbIMbIBa- 
MA MaTepHasla 3a/IMBKH MPH MOMOLLH 31eKTPOHHOFO Mukpockona Tuna YIM-100 
pH HanpaxeHnnu 60 ks. ' 

Kpome Toro, o6beKTEI, PUKCHPOBAaHHble LWIA QICKTPOHHOH MHKPOCKOMNHH 1% 
aCTBOPOM UCTHIPCXOKHCH OCMHA HW 3aKJIIOUCHHbIe B CMECb MeTAaKPUJaTOB OyTHa 

metrusia (4: 1), pesamucb Ha mukpotome YM-2 KynuosBa (TouujHHa CpesoB 
ou). Takue Cpesbl w3y¥asIHCb 6€3 JONOJHHTeIbHOH OKPaCKH MPH MOMOUIH 
BeTOBOrO MHKPoOckola. 

SIS, 


IIpu oxpacke no merogxy Maruca 4 2Kesle3HbIM TeMaTOKCHJIMHOM IO MCTO/\ 
Tefiqenraliva Mbl, Tak 2%e Kak H @peHlleH, HaCUHTbIBAeM B KYTHKYJe A. gall 
WWeCTb CIOeB, HO B OTJIM4YMe OT HeErO He HaXOQHM JICHTOBHAHOTO CJIOA, a BCMA 
BHIMM JiBa KOpKOBbIX. Hapyxxupilt KopKoBbiit coh (0,7—1 v.) OKpalllMBaercs 
3HauHTeMbHO TeMHee, YeM IipHseraioulull K HeMy BHYTPCHHHM KOPKOBBIH CJIOM 
He ABIAeTCA CIVIOWIMbIM, a CJlaraeTCA u3 OTICJbHbIX JIeEHT, OOPasytoulD 
KOJIbIa; IPH 3TOM MpepbIBUCTaA ero IPUpOfa BbICTYMaeT TOJIbKO Ha MPOMOJIbHD 
cpesax, Ha MOmepeuHbIX 2Ke Cpe3ax STOT COM KazKeTCA CIJIOMWHBIM. BuHyTpeHHul 
KOPKOBbIM COM CMVIOWHOM WM HMeeT TOJILIMHY OT Il nor jo: Gs 

Ha mpenapatax, okpalienupix mo Mannopu (puc. | @), HaM YflaJIocb  BbI 
SBUTb (KaK Ha MOMepeuHbIX, Tak M Ha MpOJO/IbHbIX Cpesax) HE omucaHHbllt Dpex 
ILCHOM CebMOH CoH — tbuOpuIIApPHbIM, HaxXOAWMMCA MEK LY BHYTPCHHUM KOP 
KOBbIM H MaTPHKCOBBIM CIOAMM. DHOPHAMAPHDIM COM, MMeIOWLMH TOJULAHY 1,5u 
WHTeCHCHBHO OKPallMBaeTCA B CMH BET HM MPOHH3aH COXKHOM CeTbIO cbuOpHi 

Marpuxcospilt cio (2,5—3 p) okpalluBaerca caOo M uMeeT TOMOreHHYk 
crpyKtypy. BHemM XOpollo BHAHbI MpPOHW3bIBalolulvue ero OMMCaHHbIe Towron 
COKOBbIe KaHambupl (171%), 

Hapy2KHbili BOJIOKHUCTHIM COM BbIjemnerca Oaroqapa cBoeli Ooulee TEMHO! 
okpacke. B HeM SCHO BUJHbI AMarOHabHO pacnosoxeHHble BOOKHAa. Toul: 
cos Kome6serca oT] yo 1,5 pw. BuyrpeHHHM BOJIOKHHCTHIM COM TOME Hapyx*K 
Horo (1,5—2 u) u oKpalimBaerca 3HauHTeIbHO Cllabee. BosoKHa, Mpoxo,Ann 
TaKKe [MarouaJIbHO, BHIABIAIOTCA xyxKe. Or rHmoyepMbl BHYTPCHHHH BOJIOKHE 
crbili coli oTMeAeTCA TOHKOM, TOMOreHHOM Oa3asbHOH mMemMOpaHon. 

Ootaa TomuMHa KyTuKybl y. A. galli gocruraer 8—9 p. Crpoenue KyTH 
KYJIbl Y Mpekcrapuredelt o6oero Mola He pasiMYaeTCA H OMHAKOBO IO BCEel 
JWIMHe Tela Te@JIbMHHTA. 

Ha neoxpalllenHbix mpemaparax, (ukcupoBaHHbIx 1% pacTBOpoM YeTHIpe® 
OKHCH OCMHA, YLasocb NOATBePAMTb ONHCAHHOe HaMH BbIllle YHCIO CMOeB KYTH 
Kyabt (7 coeB) H MX CooTHOWeHHe (puc. 16). Hav6onee ocmuepwJIbHbIM ABU 
eTCH HapyXHbI KOPKOBBIH CJIOM. 

BuyTpenHuii KOPKOBbI c1a60 BLIVepHMBaeTCA OCMHeM H Oe3 pesKOK rpaHul 
mepexoluT B PUOPHAAPHDIM CON, KOTOPbIM ABJIseTCA Oomee OCMMePHIbHbI™ 
Dror nocseqHHU COM M0 Kpaim ocmupyerca cra6ee. Ppanuuamui Cc HMM MaTPH 
COBLI MO HHTeCHCMBHOCTH MOYepHeHHA MaJIO OTMUAeTCA OT CPHOpHIIAPHOr 
CIOA, OJHaKO OH BCe Ke cBeTee, YEM PATOM PaCMOOXKeHHbIA HaPyXKHbI Be 
JIOKHUCTHIM. BHYTpeHHHM BOJIOKHUCTHIM COM OCMUpyeTCA OUeHb CIaO0. Basasi 
Had MeMOpaHa Ha lipeNapatTax TeMHadA HW JOBOJIbHO TOHKas. 

B 3eKTPOHHOM MUKPOCKONe, HapsAy C BbILeEOMHCAHHbIMH CeMbIO CJIOAMH, M) 
HaXOJHM elle OHH OUCHb OTYETIMBHIM COM, HA3BaHHbIM HAMH MEMOpaHOBHJHbI 
(puc. 2), KOTOpbIN HaxOUTCA MeEXKLY BHYTPCHHHUM KOPKOBbIM MU CPHOPHVIAPHB! 
cmoamu. Hapy2kHbili KOPKOBBIM COM CHJIbHO OCMHPOBaH TOJIbKO C NMepudep?r 
yeCKOH CTOPOHb! H Hepe3KO MepeXOMHT BO BHYTPeHHHM KOPKOBbI culo (puc. 3 
MyOpwIAPHbIM COM JOBONbHO CBeTIbIM. Han6ojlee TeMHbIM B 3JIEKTPOHHO 
MHKDPOCKONe BbINIAHT MOULHbIN MaTPHKCOBbIM CJIOM CO CBETJIbIMH COKOBBIMH X¢ 
aM, KOTOPble OCOOeHHO ACHO BHHbI B HaPY2XHOM BOJIOKHHCTOM CuIOe. 

BoJIOKHUCTHIe CON, Ca6O BLIVePHEHHble OCMHeM, H TEMHaA OaSaslbHan MeN 
OpaHa MpecTraBseHbl Ha puc. 4. 


Puc. 1. Kyrukyaau raunogepma A. galli. Momepeunplt cpe3. a — Llenxep, Mannopu: 6 — Tana 

900 x OG6osHa¥eHHA 3necb uw Ha puc. 2, 4: /—Hapy2xXHbIM KOPKOBbIK CIO, 2—BuyTpeHHt 

KOPKOBbIM CJIOH, S—MeMOPaHOBHAHHIM con, 4—hvOpuaApHblt cuou, 5—MaTpHKCOBbIM CO) 

6—HaPpy2KHbIH BOJIOKHHCTHILM COH, 7—BHYTPeHHHH BOJIOKHUCTHIH CoH, 8—OasabHaa MemOpaH 
9—runojepmMa 


Puc. 2. Bayrpesuut KopKoppiii, MeMOpaHOBUANBI, PuOpuAApHDIt MU MaTpHKcOBbIM COM KYT: 
kyapt A. galli. Tlomepesnprt cpes. [lanag. 14000 x 


Puc. 3. Kyruxyaa A. galli. Monepeunpi cpe3. Manag. 14000 « 


Puc. 4. Hapyxupiiit, BHYTPpeHHUM BOMOKHUMCTHIC COM KyTHKYJbI u Oa3abHasd MeOpana A. gall 
Tlomepeunprit cpes. Ilanapz. 14000 x 
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Puce. 1 


r ae — ; 5 


Pue. 2 


Puce. 3 


TAH, Tt. 120, Ne 5, Borospsenckuit Puce. 4 


Takum OOpasom, CoueTad OOBIMHYIO CBETOBYIO H 3/IeKTPOHHY!O MUKPOCKONMH, 
bl HAXOQMM B kyTHKyvie A. galli cneqyroujue caon: 1) Hapyxubrit KOPKOBDII, 
) BHYTpeHHHH KopKoBblit, 3) MemMOpaHoBuAHbI, 4) ~uOpusApHbii, 5) MaTpuK- 
OBbI, 6) Hapy2XHbIH BOOKHUCTHIN, 7) BHYTpeHHuli BOMOKHUCTHIM u 8) Oa3aIb- 
aa MeMOpaHa. 


Tenpmuutonoruueckanx a6opatopusa Ilocrynuuio 
Akajemuu HayK CCCP 8 II 1958 
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Jlokxayn Axkayemuu nayx CCCP 
1958. Tom 120, Ne 5 


TEHETHKA 


C. HW. AJIMXAHAH x T. C. AJIbMHA 
MYTATEHHOE JEMCTBHE AKTHHO®ATA 


(ITpedcmaeaexo axademuxom B. A. Dxeeabeapdmom 1 III 1958) 


B 1952 r. Llungep u JleqepOepr OTKPbIIM ABJICHHe TPaHCAYKUMH y CaJIMOHEJLI, 
KOTOpOe 3aKI04"aeTCA B CMOCOGHOCTH (bara B HeEKOTOPbIX C/lyyaAx NepesaBaTb 
BHOBb 3apaKeHHbIM OaKTepHAM OTJeJbHbIC CBOMCTBA, XapaKTepHble id Oak- 
TepHii, B KOTOpPBIX bar pa3MHoxavica (°). 

POM aBTOPOB ObIIO MOKa3aHO, YTO IPH 3apaxkeHHH (arom B kJleTKy OaKk- 
TePHU MPOHUKaeT TOMbKO Le3OKCHPHOOHYKJICHHOBaA KHCOTa, a OeJIKOBaA 4aCTb 
(para ocTaeTcaA BHe OakTepHH. 

B cBA3H C BbIMlIeyKa3aHHbIM HaM MpecTaBJIAJIOCb HHTePeCHbIM H3YYHTb U3- 
Me€HYUMBOCTh AKTHHOMHLETOB NOX BO3eHCTBHeEM aKTHHO(ara. 

B autTepatype HMeIoTCA HeKOTOpble JaHHbie O JeHCTBHH aKTHHOdara Ha cha- 
TOUYBCTBHTeIbHbIC KYJIbTYPbl AKTHHOMMLeTOB. Tak, 1. WU. Paytenureitu (1,7) 
B CBOHX paOoTaxX OCHOBHOe BHHMaHHe yeleT BONpOcy NoswyueHuA caroyc- 
TOHYMBHIX KYJIbTYP AKTHHOMHIUETOB MOA WeHcTBHeM AKTHHOCAroB. 

Kappen (*) oTmeuall MHOrooOpa3sHe COpM KOJIOHHH, BbIPalleHHbIX H3 dha- 
rouv3ata. Ero jJiaHHble MmoTBepkKaloTca HeOnyOJIMKOBaHHbIMH JjaHHbIMH, 
NOwyueHHbIMH H. A. DeopoBok B HawieH MaOopaTopuH, O06 M38MeHUMBOCTH 
IUTAMMOB-MPOMYUeEHTOB CTPeNTOMHUMHa MO BJIMAHHeEM AKTHHOArosB. 

Hamu (*) S9KCNepHMeHTaJIbHO Oblia NMOKa3aHa BbICOKaA YuacTOTa MYTAILHi 
(x0 90%) y urramma H-6 Actinomyces olivaceus, BO3HHKaromlHX NO Bo3szelicr- 
BHem (para Ne 1, BbiqemeHHoro 43 KywbTypbI A. globisporus streptomycini 
(uitamM II) (Ta6x. 1). 

Ta6auna 1 


EctecTrBenHad H3MeHYuHBOCTb wiTammMa H-6 A. olivaceus u ero H3MeHUHBOCTb 
no, Bo3felictBuem dara Ne 4 


Tloy BosfelictBuem cara Tlog Bo3qecTBuem dara 
Tun KonoHnlt =a 

6c. : 

“xomouuil % orem: % 
TemHo-cepbie THIMYHbIe 2327 97.9 24 | 154 
Cpersio-ceppie 15 0,65 270 20,0 
Beare 17 0,73 32 eo 
Hecnopy.mpyroume 16 Oe 9 0,64 
CBeTJI0-2KeJITHIC HeT — 464 34,2 
JIMMOHHbIe MvIeHuaTbIe HeT — 61 4,9 
CBeTJI0-3eJICHbIe HeT — 1 0,07 
MosanuHble HeT — AW 1e25 
K apJIMKOBbIe HeT a 483 30,0 


Tunbl MyTalui, BOSHHKAaIOWLMX NOM WelcTBueM qbara, HanOMHHaNH THMObI 
MYTalHH, BO3HHKAaIOWWMX MO MeHCTBHeM yJIbTpaHOJeTOBbIX yer. 

MakcuMasibHad 4YacTOTa MyTallWH, WHAyWHpyeMbix y.-c). syyamMu Mp ose 
2000 spr/mm?, Zocrurasa 13,5%. Uacrora xe MyTaluHi, HHAyuupyemblx carom, 
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cTuraia 98%. ITO aso HaM OCHOBaHHe CUTATb aKTHHOWpar MOULHBIM MyTa- 
HHbIM (akTOPOM. 

IIpeqcrapisno wHTepec H3yyeHHe MYyTalMOHHOrO mpouecca wtamma H-6 

olivaceus nog Bo3felicTBHeM Apyrux akTuHodaros. Jia sToro OblmH uc-° 
JIbSOBaHbl akTHHO(aru Ne 2671 u Ne 8238, m06e3HO mpeocraBseHHble HaM: 
pBEu — npod. I. ®. Tayse u sropow — A. WU. Payrenuretinom. 

Axtunodpar Ne 2671 kyabrupupopanca Ha A. olivaceus Ne 2671, a aKTHHO-’ 
ir Ne 8238 Ha A. olivaceus Ne 8238. 

B yciopuax rryOunHoro pocta wrammM H—6 nogpepraetca odpekTuBHoMy 
IZHCY, BbISbIBaemMOMYy charaMH Ne 2671 u Ne 8238. 

Cnopb witramMa H-6 BHOCHJIHCb B KOJIObI OpseHMeliepa EMKOCTbIO B 350 Ma” 
40 MJl NUTATebHOH CpeAb culeMyrollero cocTaBa: KyKYPy3HbI akcTpaKT 1%, 
1H4)2SO,4 0,5%, CaCO3 0,5%, CoCl,-6H.O 0,3 mr %, rugpon 1,5%, Kpax- 
a1 1%. OHOBpeMeHHO CO cnopaMH B KOVIOHI ROOaBasica car. 

Kou6bl HHKYOHPOBaIHCb Ha KpyroBoki Kayake, Aearomelt 220—-240 06/mun, 
1H 28°. 

Tlocne 48-yacopoH coBmMecTHOM HHKyOallHH WTaMMa Cc akTHHOdarom cojzep- 
Moe KOJIO pacceBalOch Ha arapoByto cpexy B yalikH TlerpH. OqHOBpemMeHHO 
pacceBom @arousata JeaJicA pacceB KOHTPOJIbHOH KYJIbTYPbI wTamMa H-6, 
IPalleHHOH Mp Tex Ke ycCJIOBHAX, HO 6e3 AOGaBseHHA akTHHOara. 

Bce BbIpocliHe KOJIOHHH, KaK THMHUHbI€, TAK H H3MCHEHHBIC, MepeceBaJIHCb 
A CKOWECHHbIN arap B NpOOupKH, Moce vero BHOBb MpOBepAJIHCb MyTeM M0- 
Ba YKOJIOM Ha arapoBylo cpeazy B yauKu I[lerpu. | 

Takum 06pa30M, TOJIbKO Mocse TpeTbero MaccakKa onpeemAach HacsecT- 
sHHaA H3MeCHUHMBOCTH (T. €. YCTOMUHBOCTh B Macca%Kax) H MPOH3BOJMJICA OKOH- 
ATEJIBHbI MOMCueT KaK THNHMUYHBIX JIA wTamMa H-6, Tak H H3MCHEHHBIX KO- 
OHHH, T. €. MYTAHTOB. 


VaG ania 4 


Vismenungoctb wtamma H-6 A-Folivaceus nog BosgelictBuem daros No 2671 u Ne 8238 


Tlox BosyetictBuem dara 


Bes pospelictpua dara : 
gar Ne 2671 dar Ne 8238 
Tan Konounii acc. 4HCJIO a€c. aucs10 : a6c. 4HCJIO is 
KomOHHH % Kom0nuli % Kovlonuii / 
€MHO-cepble THNMUHBIC 2A22, 99,02 48 Dyn Te 104 27,9 
BeTJIO-Cepble 3 0,43 10 0,58 = a 
EJIbIe 15 0,70 2 Ba 22 5,9 
ecnopysupy rome 3 0,15 4 0,23 ps a= 
O3avUHbIe HeT — — — 70 19,0 
OPHUHEBbIE HeT — 6 Oped =, eae 
PKO-2KeJITHIC CKJIaqyaTble 
acrioporeHHble HeT — 868 49,3 — — 
epHble HET _— = — 26 6,9 
BeTJIO-Cepble CKJafyaTble 
acnoporeHHble HeT — _ — 150 40,3 
APJIHKOBbIe HeT == 770 43,8 — ~ 


B ta6u. 2 mpeqcTaBeHbl ZaHHbIe CHOHTaHHOM YaCTOTbI MyTaIlHH ITaMMa 
(-6 A. olivaceus H uacTOTa MyTallHH STOTO WTaMMa TOCJIe COBMECTHOFO KyJIb- 
ABUPOBaHUA ero c akTHHOcbaramu Ne 2671 u Ne 8238. 

Kak BugHo u3 TaO. 2, uacTOTa MYTaLMH Noy evcTBueM akTuHodara Ne 2671 
ocTuraer TakxKe Gobo WHpbI (97,2%), Cc TeM OTIHUNeM, UTO TON, ecTBHeM 
KTHHOdara Ne 2671 BOSHHKaIOT MYTAHTHI HHOFO THIa, YeM MPH AeCHCTBUH (para 
o 1 (rad. 1 v2). Bro xe BpeMaA MYTAallMH, BOSHUKarOLNe NOL AEHCTBUCM qbara 
> 8238 YMeIOT OTJIHUHbIE OT MepBbIX AByX CaroB yacTOTy BOSHHKHOBCHHA 
opdhomornueckylO XapakTepHCcTuky. 

Takum o6pa3oM, 43 cpaBHeHHA JevCTBHA Tpex akTuHOdaroB Ha WiTamM H-6 
YO, UTO MelicrBHe Bcex Tpex taroB riyOoKo cnelu@HuHo. 
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Ji1a Toro uToObl HalitH OObACHeHHe TOMY (bakKTy, 4TO Pa3Hble (aru BbI3bI 
BaloT pa3Horo Tua MOp(omorMyeckHe MyTalHH y Witamma H-6, MbI pemusn OG 
PpaTHTb BHUMaHHe Ha OCOOeHHOCTH WITaMMa-XO3AHHa, Ha KOTOPOM Ppa3MHOxXa 
JIHCb (aru, HMCHHO — BJIHAeT JIM KYJIbTYPa AKTHHOMUIeTa, Ha KOTOPOH pag 
MHOxaerca (bar, Ha MYTAILHOHHBIM CHeKTP, ONPeeIAeMbIN WeicTBHueM (para. 

B HawiMx onbirax akrHHodar Ne | 6b pas3MHO%KeH HaMH Ha JBYX Pa3Hbli 
KYJIbTYpaX AKTHHOMHLeTOB. B pesybTaTe ObWIO NOJMyYeHO Ba BapHaHta (par. 
Neo |. 

I Bapuant cpara No | Obl pasMHoxeH Ha WiTamMe Ne 2 A. globisporus strep 
tomycini, oOpa3yroulem Oeble, XOpOwO cnopyiHpyrouyve KooHHH. I] BapH 
aut dara Ne | Obit pasMHoxkeH Ha wtamMMe H-6 A. olivaceus, o6pa3yroulem 
KaK ObWIO YKa3aHO BBIlIe, TeEMHO-Cepble, XOPOWIO CNOpyJHpyIolulne KOJIOHHH 

[Ipw cpaBHuTebHOM H3y4eHHH MyTallHiH wramMMa H-6, Bo3HHKAaIOULHX 10; 
JeHCTBHeM 9THX ABYX BapHaHToB akTHHOdara Ne 1, Obl NOMYYeHbI PesyJIbTa 
TbI, IPHBeAeCHHbIe B TAO. 3, H3 KOTOPbIX BHO, YTO MOP*ouornyecKkHe MyTallul 


Taoaunma 3 


Vi3menyupoctb mtamma H-6 nog gelctauem I u II Bapnantos dara Ne 4 


KouTpoub log ieee te LES Tox a eee et Bapaae 
Tun KouonHit ‘ 

adc. YHCJIO - a6c. 4Hcs0 A aoc. YHCIO 

KOJIOHHH rf) KOJIOHHI 7 KOJQHHE % 
TemxHo-cepple TunMuHbIe| 445 96,3 6 tL 7 ? alli 
Cpetvio-ceppie 4 0,9 36 NO. 0,0 
Beanie 9 2,0 12 Suu” 0,23 
CpBerso-KesTbIe HeT 0,0 150 44,3 4 0,0 
Mosanuuble ‘| 0,2 1 One 4 0,94 
Toupie (Hecnopy aupyt0- 3 0,6 2 0,6 0,94 

une) HeT 

Jlumounpre HeT 0,0 9 2,6 1 0,0 
CpeTy10-3eu1eHbIe HeT 0,0 4 0,3 7/ 0,23 
Uepupie HeT 0,0 HeT 0,0 64 18,0 
KopuuHespie HeT 0,0 HeT 0,0 2/0 15,0 
Kap.1mkospie HeT 0,0 A? Oye | 63,5 


mtaMMa H-6 nox Jeicrsuem I papuHauta cara Ne |, T. e. BbIeneHHOrO 43 LITaM 
ma Ne 2 A. globisporus streptomycini, pe3ko ormuyatoTca oT MYTaluli, BOSHH 
Kalollux of eicrBvem II] Bapnanta akruHodara Ne 1, 7. e. akTHHOdara, BbI 
AeNeHHOrO H3 wramMa H-6 Act. olivaceus. 

Tloq Welicrsuem I Bapwauta cara Ne | Opin NOJIYYeHbI MYTAILHH CBeTVIbI: 
oKpacok: 10,5% cBersmo-cepbIx (KOTOPbIX He ObIIO NOJYYeHO NOX AelicrBuem | 
Bapuauta (bara No 1), 44,3% cBermo-2KeTHIX (KOTOPIX TaKKe He GObLIO B OBIT 
co II Bapnantom dara Ne 1) n 2,6% .HMOHHBIX (TakxKe OTCYTCTBYIOULHX B OMIT 
co II Bapuaxrom (bara No 1). Bmecre c Tem, B onbire co II BapHvaHtom (para No 
OblIO MOMyYeHO Gomee 30% MyTaHTOB TeMHBIX OKpacoK (YePHbIX H KOpPHUHE 
BbIX). OTa cnellupuyeckad OCOGeHHOCTh MYyTAalLMOHHOrO mpollecca MOBTOpssac 
B OOJbUIOM KOHYeCTBE ONbITOB. OcobeHHO Opocaocb B rasa BO3HHKHOBeHH 
‘ePHBIX MH KOPHYHeBbIX MYTAHTOB B KaxKNOM onbire co I] BapHantom dara Ne 
H CBETNIO-CePbIX H CBETJIO-2KeITHIX C | BapHaHTOM akTUHO(ara. 

MoxKHO JonycruTb, 4TO B OCHOBe ONMMCaHHOrO HaMu ABeHHA JIGXKUT HEKC 
TOPO€ CXOACTBO C ABJICHHCM TPaHCykKWHM y OakTepuii. B HamMx onbirax MI 
He HMeeM MepelayH BMOMHe ONpPeNeIeHHbIX CBOHCTB KYJIbTYPbI-XO3AHHa, Ha KC 
TOPOH (ar pa3sMHOxKaICA, YTO MMeer MeCTO IPH TPaHCAYKUMH, ONMCaHHOL B AY 
Teparype. OJHako Hamu ObiIa NoyyeHa COBepLIeHHO onpeqeleHHad MOpouc 
PHYCCKaA HSMCHYMBOCTb pasHOrO THMa MOM MelicTBHeM BapHaHTOB OfHOTO 
Toro xe dara (Ne 1), BbIpaleHHoro Ha pasHBIx KYJIbTyYpaX AKTHHOMUILETOB. 
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IIpupeyeHHble BbIMIe SKCIepHMeHTAIbHbIe JaHHbe Jalor OCHOBaHHe WIA 
OcyKeHHA HEKOTOPbIX BONPOCOB, CBAZAHHBIX C XapakTepoM JelicTBHA aKTH- 
ospparoB Ha AKTHHOMUILETHI. 

B pesyibTare sapaxkeHWA KYJbTYPbl aKTHHOMULeTa aKTHHO*aroM ToUTH 
C€ BbIPOCHIHe KOJOHHH STOH KYJIbTYPbl OKAa3bIBalOTCH H3Me€HCHHBIMH, NpHyeM 
TH H3MCHeHHA HaCJeACTBeEHHbI, UTO JaeT HAM OCHOBaHHe FOBOPHTb 06 aKTHHO- 
are, KaK O MYTareHHOM (pakTope. 

HismeHeHHA 3TH He BHISBaHbI JecTPpyKUMel KOOHUI BpesynbTaTe NOBpex- 
arolero JeicTBuA akTHHOdara. Hekoropbie rpymnbl H83MeHeEHHBIX KOOHHH, 
OJLYYCHHBIX HAaMH, NOBTOPAIOT Te MOP@OmorMyecKHe MYTAHTHI, KOTOPbIe BO3- 
WKatoT y H3yyaeMOro Bua AKTHHOMHeTa MON AeHcTBueM y.-:). syueli. OnHaKo 
O3HHKaloT H TakHe MyTaHTbI, KOTOpble JO CHX NOp He HaGwioJaiHcb UPN Usy- 
€HHH H3Me€HYMBOCTH WiTaMMa H-6 nog elicTBueM y.-(pb. syuel. 

Bropas oco6eHHOCTb, KOTOpad OblJla HAMM BCKPbiTa B MPHBeeCHHBIX BBIWe 
KCNe€PHMeHTax, CBOJHTCA K clelMvyecKOMy XapaKTepy MYyTareHHOrO JelicT- 
HMA (bara, YTO JaeT HAM OCHOBaHHe TOBOPHTb O «MYTAILHOHHOM CHeKTpe», MpH- 
yYUlEM KaxkJOMY akKTHHOdary. 

Ec onucaHHoe HaMH ABJICHHE MbI MOXBOAHM NOX NOHATHE «MyTAaILHOHHbIli 
pomecc», TO TpeTbaA OcoOeHHOcTb dbaroB — onmpedesIATb XapaKkTep BO3HHKAaIO- 
[HX MYyTallHH B 3aBHCHMOCTH OT TOPO, Ha KaKOH KYJIbTYPe Pa3MHOKAJICA akK- 
MHO(ar,— B KaKOH-TO Mepe CXOfHaA C ABJICHHeEM TPaHCAYyKIMH. 

MoxHo JyMaTb, YTO AKTHHO*ar B Pe3yJIbTaTe PasMHOXKeHHA Ha ONPeeseH- 
OH KYJIbType aKTHHOMHKIUeTa CTAHOBHTCA HOCHTeJIeM ONpeseeHHOH TeHeTH- 
€cKOH HHPOpMallnH, cnemupuyeckan OCCOCHHOCTb KOTOPOH 3aTeM NepeaerTcA 
apaxkaeMOH STHM AaKTHHO*arOM KYJbType aKTHHOMHILeTAa. 

VMHaye ropops, BO3qeHcTBYA Ha KJICTKH wITaMMa H-6 y.-q. JiyuaMH, MbI Mmpo- 
3BOUM TepecTpOHky HacweACTBeHHbIX (haKTOPOB HenOocpeACTBeHHO OGlyuae- 
(OH KJI€TKH, TOra KaK MPH BO3AeHCTBUH Ha KJICETKH STOO Ke WTaMMa aKTHHO- 
JarOM MBI Kak Obl MPHBHOCHM B COpabaTbIBaeMyI0 KJIETKY H3MCHEHHbIe (PaKTOPHI, 
apakTep KOTOPbIX OmpeemneTcA NpHpoOsok TOM KJIeTKH, Ha KOTOPOH OH B 
BOIO OUepPeb Pa3sMHOKaJcA. 

O mexaHH3mMe MyTareHHOrO JeHCTBHA aKTHHOdara CYMTb Ha OCHOBaHHH 
alluX JaHHbIX NOKa TpyAHO. Tem He MeHee, MOXHO pemnonoxUTL, uTO THK 
ara, IPOHHKaaw B KJIeTKY aKTHHOMHUETA, Meaer €€ JIMSOreHHOU, MpHyeM aC; 
uubr JIHK dara pksiouarotca B KomnOHeHTH! JIHK kaerKH-xo3auHa HM HI- 
alOT POJIb TpaHcopMupyrowlero areHTa. 

Vimeem JIM MBI JesO B ONMCaHHOM HaMH ABJICHHH C MYTAILHOHHBIM MpOIleccOM 
IH %Ke C HOBO topMOH TpaHCAyKWUHH, NOKaxKyT AabHelwMe UcceOBaHHA. 


BeecowosHpli Hay 4HO-HCCIeoBaTebCKU Tlocrymusio 
HHCTHTYT AHTHOMOTHKOB 24 II 1958 
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Jloxuayn Akaylemun HaykK cccP 
1958. Tom 120, N95 
TEHETHK{ 


Ynen-Koppecnonzent AH CCCP H. UW. HYKAMH, H. H. WAMHPO u HW. A. HEYAEB) 


POJIb KOHCTUTY LHOHAJIbHbIX (HACJIECTBEHHDbIX) OCOBEHHOCTE! 
B PAXMOUYBCTBUTEJIBHOCTH )KUBOTHDIX 


Visyuenue bakTopos, OMpedeuiAI0Wlux palMOUyBCTBUTebHOCTb oprartiisMoE 
“MMeeT OOuIbIIOe 3HAYeHHe Kak JIA BbIACHCHHA 3aKOHOMePHOCTeH ecTBUA HOHE 
Up yiOUlux valyyeHHit Ha OuoorHyecKHe OOBEKTHI, TaK H JIA MOHCKOB IIy 
Teli H cpecTB GuoorMyecKOl 3allHTbl OT NOBpexkaloulero eHCTBAA MOHU3K 
PyIOWNX H3yyeHHH. 

B Hacrosilee BpeMA HaKOMJIeH WOcTaTOUHO OOWIMPHbI MaTepHasl, CBHIE 
TEJbCTBYIOULHH O HeOJMHaKOBO UyBCTBUTEbHOCTH pa3sHYHOO Bua KJeTOK 
TKaHeli H OpraHOB K BO3JeliCTBHIO HOHMSMpYIOULUXx vugyueHHi. YcTaHOBJeH 
TaKxKe OTM PasHbIX BUOB KMBOTHBIX M pacTeHHH M0 pay\MouyBCTBHTe/bHOCT: 
>, (1). B 3To cBA3H OCOObIN HHTepec mpeD 
99 CTaBJIAeCT BbIACHeHHe HaCJICACTBCHHBI: 
9 4}  OCOOeHHOCTeH, OMpeeAIOULHX cTenmeH 
PpaHOuyBCTBHTeJIbHOCTH OpraHH3MOEF 
TipHHaqiexkaulux K OAHOMy BHAy. Hy 
HO MMeTb B BUHAY, 4TO 000e H3MeHeHH 
peaKUHH OpraHH3Ma Ha HOHH3HpyIolle 
BOSeHCTBHe, 4eM ObI OHO HH oOnpede 
JIANOCb, BCerfa MpOXOAUT Ha (oHe Ha 
CJIENCTBEHHO OOYCJIOBJICEHHOH paHouye 
CTBHTesbHOCTH. TlostTomy mpu aHaJHs 
JeHCTBHA 3all[MTHbIX BeLeCTB, MPH Bb 
ACHEHHH POH PU3HONOrMYeCKOrO cocTé 
AHHA B OMpedeseHHH Mepbl JYueBOT 

350 425 500 575 BU nopaxKeHHA HT. Tl. Ba%KHO 3HATb KOk 

hee CTHTYUHOHaIbHO WIM HacieqcTBeHH 

Puc. 1. 3aBacuMoctb ruGenu Mimlueil OT AO- O6ycOBMeHHY!O CTeMeHb paMouyBcTBI 

oe oe pb Sm Peart T@IbHOCTH, KOTOpOl XapakTepusyerc 
3nagenue 03 BHpaxKeHo B Ig WaHHbld BH WIM JIMHHA 2KUBOTHBIX. 

3a mocieqHHe TOLbI BbINOHeEH ps 

HCCJI@OBaHHH, B YaCTHOCTH Ha MJIeK¢ 

MUTAaIOUlUX, B KOTOPbIX YyCTaHOBJIeHa 3aBHCHMOCTb TIyOHHbI JIyyeBoro Nop. 

2KCHHA OT HaCJIe€ACTBCHHbIX OCOOeHHOCTeH B3ATOH JIMHHH %XHBOTHBIX. [loxkas. 

HO, UTO CTeNeHb NOPaxKeHHA TOM WIM Apyrou TKaHH WIM OpraHa 3aBHCHT OT KO! 
CTHTYIHOHAIbHbIX Pa3JIHYH HCMOb3YeMbIX %XMBOTHBIX (7 “). [1p ofHHXx 

Tex Ke YCJOBHAX OOJYYCHHA YCTaHOBJeHa HeEOJMHAKOBas BbIXKHBACMOCTb MI 

wei, MPMHalexkallux K pa3sIMuHbIM JHHHAM (* +°). OHH H Te Ke 3alll\HTHE 

BeIeCTBA OKAa3bIBalOT He OMMHAaKOBDIil appexr Ha MbILUeH PasM4HBIX JIMHHI 

Hanpumep, AusTHIcTHIGecTpon B pasHOl CTeMeHH 3alLHULaeT MbINeH JIMHE 

A u C;,-4epHble (°). 

YoxKe OFPaHHUNBaACb TOJbKO CKa3aHHbIM, MOXKHO CUHTATb JIMHeEHHbIe pa 
JIHUHA B PaMOUYBCTBUTebHOCTH MbILWeH CTporo WoKa3aHHbIMu. Bnecte c T 
COBepIIeHHO OUeCBHAHa HEOOXOAMMOCThb JasIbHeHIWero H3yYYeHHA JTOFO BOMpOC 
YTO H OOYCIOBHMIO MOCTaHOBKY HaCTOAMero HcCeOBaHHA; MaTepHaJIbI OLHO 
M3 ero pa3e0B HW NyONUKy!IOTCA B HacTOsleH cTaTbe. 

B paOore HcnOb30BaJIMCb MbILIH TaKHX IMPOKO H3BeCTHBIX JIMHHM, Kak « 
afb, C,HA u CC;,(1% 1°). Hapaay ¢ 3THM Obla HcMOmb30BaHa cy61uHHA C,,-4e 
Hble (Mr.). Ha3paHHad cy6HHUA Obla NOMyUeHAa OT CKPelMBaHHA CaMKH J 
HHH A c caMIlOM C;,-4epHble MH Moc/efyioulero pOCTBeHHOrO pa3BeleH! 
OpaT X cecTpa B TeyeHHe 7 NOKOJIEHHH. 


1126 


Nueubuue #ubomaole —— 


CaMUbl yKa3aHHbIX JIMHHi B BO3pac- 
Te 2,5 Mec., BEC KOTOPbIX KOIe6asIcA B 
Mpefetax 19—23 r, noxBepranucb 06- 
IleMy OHOKPaTHOMy peHTTeHOBCKOMy 
OOuyyeHHIO B 03ax: 350, 425, 500, 
575 4 600 r. OGsyyeHHe mpoBoyunocE 
Ha annapate PYII (15 ma, 190 xs, 
@ubTpbt Cu 0,5 mM, Al 0,75 mm, moul- 
HOCTb JOsbI 32 r/MHH) HIM TpexTpy6ou- 
HOM almapate (10 X 3 wa, 150 xs, 
@HIbTPbI Te 2e, MOILHOCTh o3bl 46— 
(54 r/muu). 

Bo BcexX SKCMepHMeHTax OHOBpe- 
Me€HHO C MBIIUaMH JIOObIX H3y4aeMbIx 
JMHMH Bcerga OOyuYaHcb MW MbILUM 
CsHA. IloceqHee nmpopogqusocb B ue- 
JIAX OHONOFHYeCKOrO KOHTPOJIA 3a BO3- 
MOXKHBIMH CJIyaHHbIMH OTKJIOHCHHAMH 
KaK B 03aX PCHTTeHOBCKOrO BO3JelicT- 
BHA, TaK H B YCJIOBHAX COJepxKaHHA 
2KHBOTHBIX, MOFyUIHX CKa3aTbCA Ha 
addexte oO yyeHua. CoOpaHHblii mMate- 
pHasI NoKa3aul, YTO pesybTaThI OOyye- 
HHA MbILUeH JIMHHH Cs3HA, nomwyueHHble B 
Pa3HbIX CePpHAX JKCHEPHMeHTA, CTAaTHC- 
THYCCKH JOCTOBepHO Apyr OT Apyra He 
OTJIHUAIOTCA. ITO MOZBOJIHIO MaTepHa 
BCeX Ce€pHli 9KCM€PpHMeHTOB CYMMUPpo- 
BaTb H HCCJICQOBaTb Kak eAMHOe Les0e. 
TlomyueHHbie JaHHbie MpeACTaBJIeHbI B 
Ta6a. 1. 

IIpupegqenuple B TaO. 1 MaTepHasbr 
110 BbUxKHBaeMOCTH MbIleH aHaJlH3Hpo- 
BaJIMCb MpoOuT-MeTOJOM (7°). PesyJib- 
TaTbl MpOOUT-aHaH3a, MmpescTaBJeH- 
Hble rpaduyeckH Ha puc. 1, noKasbIBa- 
¥OT, UTO MbUUH CsHA HanGoulee pauo- 
YYBCTBUTEJIbHbI, aBast HAaHBBICLUYIO 
CMePpTHOCTh ocwle OG yYeHHA MPH Bcex 
Wo3sax Bo3syelicTBua. Bropoe mecrTo mo 
YYBCTBHTeEJIbHOCTH K BO3JeHCTBHIO 3a- 
yuMatot MpuuH afb. Mbp C,,-yepHpie 
(Ur.) u A, Hav6o7ee poscTBeHHbIe M0 
CBOeMY IIPOHCXOX*KeHHIO, NOKa3aJiH OL H- 
HaKOBY!O PaJHOUYBCTBHTEJIbHOCTb, O 
yeM CBHJeTeJIbCTByeT CXOJCTBO MpoouT- 
JIMHHE. 

I]pu Bbicokux f03ax BO3elcTBUA 
HanOolee PaMOpe3HCTeHTHBIMH OKa3a- 
wacb MblIlIM CC;,. BmMecte c TeM IIpH OT- 
HOCHTeJIbHO MaJIbIX 03aX OOJYYCHHA UX 
PE3HCTCHTHOCTh Oblia axe HECKOJIbKO 
MeHbIUeH, 4YeM y MbllueH wHHuH A 4H 
C;,-uepHpie (Mr.). XOpowio oTpaxkator 
OTHOCHTE€JIbH 10 payuOuyBCTBHUTEJIb- 
HOCTb MbIeH CpaBHHBaeMbIX JIMHHH, 
NPHBOJMMbIe HHKE 3HaveHHA DLs50, yc- 
TaHOBJICHHbIe B YCJIOBHAX pa3JIMYHOrO 


Ta6nuna 1 


CmepTHOCTb HW CpeqHAA MpOAOJLKUTCJIBHOCTb XKH3HH TMorn6mux mocwe PeHTTeHOBCKOrO o6uly weHHA CaMILOB MbIlUeH PpasHbIx JIMHHH 
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* B cxoOkaxX Moka3aHO YHCJIO NorMOuiMx MbIWeH B NpOWeHTax. 


BPeMeHH HaOsIOeHHA 3a OOYYCHHDIMH XKHBOTHBIMH (15, 20 u 30 gue). 


JImuua MbIeH DL sos, iv DL 59/20, iP DL 50)30, r 
Cz 561 549 529 
ae 537 537 518 
= ; 529 022 
C57 es (Mr.) a 510 504 
C3HA 452 420 412 


0, 
Tlpupezenubie aHHble MOKasbIBaloT, YTO H€3aBHCHMO OT CPOKOB ru6emn 50% 


oOJly YEHHBIX 2KHBOTHDIX MOPAZOK pacnOJIO*KeHHA M3yuaeMbIxX JIHMHHU MbIWMeH I 
UX PaHOUYBCTBHTeCIbHOCTU cOxpaHAeT 


Ou. ca. [pu 9TOM B 3HauHTeJIbHOM CTeMeHk 
COXPaHAIOTCA TakxKe KOJIMYCCTBCHHBIE 
XapaKTePHCTHKH pa3sJIMyMH MexKy JIM- 
Huamu. Tax, DLsoj30 Qua MbluueH CC;7 
IPeBbIlaeT COOTBETCTBYIOWLYIO BeJIMUH- 
HY Avia Mbiwuelt CsHA na 126 r, a pw 
Dione aa 100 fs 
aa rol BaxkHOM XapaKkTepHcTHKOH 
"resis DL.50/20 DL ato eave Tae Aeeoor Boece nine 
Puc. 2. TpoxomKutenbuocth xu3HH norn6- *BACTCA CPeAHAA MPOMOMAKUTEIbHOCTH 
wx Mplulel. OOosHaveHua Te x%Ke, UTO Ha XKA3HM MOTMOaIoulHx OT OOYYeHHA 2KH- 
puc. | BOTHBIX. Mcxoga H3 NpeANONOKeHUA, UTO 
B HccJIelyeMOM fMana3s0He O03 HMeeT 
MeCTO JIMHeliHad 3aBHCHMOCTb M@KLY MpOMOJMKUTEbHOCTbIO %KH3HH NOTHOWUXxX 
2KHBOTHBIX H O30 BO3eHCTBUA, MbI BLIUHCJIMJIN CpeCAHIOIO MPOOJKUTEJIbHOCTS 
2KM3HH MbIlleH, KOTOpbIe noru6mu Obl oT OOyueHua DLso. Jlonyujenue sMHeH- 
HOM 3aBHCHMOCTH OlpaBlaslo ceOA B XOJe JabHelMeH cTaTHCTHYecKOH OOpa- 
OOTKH MaTepHasa. Tak, OblIO MOKa3aHO, TO TeOpeTHUeCKH O*KUaeMad TIPAMAaA, 
BbIUMCJICHHadA Ha OCHOBe 3MMMPHYeCKHX JlaHHbIX M0 cMOCcOOy HaAMMeHbILNHX KBaj- 
paToB, XOpolwio coBMaqaeT C NOJIYYCHHBIMH B 9KCNePHMeHTe JaHHbIMH MO cpex- 
HeH MpOOJKUTeEJIbHOCTH %KH3HH OOJIYYCHHbIX %KHBOTHHIX. 

PaccmoTpeHne MOuJyueHHOrO MaTepHadla NOKa3aJIO OOJIbWIOe CXOJCTBO BeJIH- 
4UHH, XapaKTePH3YIOULUX CPeJHIOIO MPONOIMKUTebHOCTh %KH3HH MOrHOWAX MBI- 
Wel Pa3sJIMUHbIX JIMHAU, IPH OOmyueHHH Ux LDs50 (He3aBMCHMO OT TOPO, 3a KaKHe 
CPOKM BHIUMCIAHCb 3HaYeHHA NoceqHeH). O6HapyxXeHHaAd 3aKOHOMePHOCTb 
Hallia rpauyeckoe OTOOpaxkenne Ha puc. 2. 

Tor dakT, uTo y BCeX MbILWeH Ip OGJYYeHHU UX B 03aX, YPpaBHeHHbIX N10 
SPPekTHBHOCTH JIeTaIbHOTO JleHCTBHA, CPOKH THuOeH OKa3aJIMCb CXOJHBIMH, 
OUeEBHAHO, FOBOPHT OO eAHHCTBeE (PH3HOJIOTMYeCKUX MeXAHH3MOB JIyyeBOH CMep- 
TH 2KHMBOTHBIX, NPMHaiexKalluX K JIMHHAM, OTJIMUAIOILMMCA MO CBOeH paqMo- 


MUGHU 
SS 


ODO MPHUMEN HOC 
s 


Mp 


UVYBCTBUTeCJIBHOCTH. 
VWuctutyt reneruku Tloctymuao 
Axajemuu uayK CCCP 17 III 1958 


Unctutyt 6nodpusuku 
Akajlemuu HayK CCCP 
UMTHMPOBAHHAS JIMTEPATYPA 

1H. HW. UWanupo, Coopx. Ouepxu no paguo6uonorun, 1956 crp. 99. 2 P. S. Hen- 
shaw, J. Nat. Cancer Inst., 4, 485 (1944); 4, 513 (1944). 3N. S. Kaplan, P. Ja- 
nice, Proc: Exp. Biol..and Med., 79, 670) (1952).. -*:M.°Co Rei har dletalnmting 
85, 367 (1954). © H. HW. IWlanupo, A. M. Kys3uu, H. MH. Hyxguu, C6opu. 
paooT mo paquo6uonorun, 1955, crp. 51. ® P. S. Henshaw, E. F. Kiley, G. E. 
Stapleton, Radiology, 49, 349 (1947). 7 E. Lorenz et al., Radiology, 49, 274 
(1947). §T. C. Evans, Radiology, 50, 80 (1948). ® E. Lorenz,C. Congdon, 
D. Uphoff, Radiology, 58, 863 (1952). 1° D. Grahn, J. Exp. Zool., 125, 39 (1954). 
uJ. W.. Gowen, J. Stadler, J. Exps.Zool., 182, 133:(1956). 12-HW gs skotae 

- F. Kollman, Rad. Res., 5, 309 (1956), . 3H. Ja K.otn,, Am. Jeera 

165, 27 (1957). 143. Stadler, J. Gowen, Biol. Bull., 12, 400 (1957). 15 H. B. 
JIyunux, JAH, 114, Ne 4, 754 (1957), 16H. H. Meapenes, Broun. 9xcen. 6uon. 
H Mey., 24, 1, 18 (1947). 17 E. E. Tl orotsn myo py (AMEN CCCP eGR eEiuGH iS 
(1953). 148A. M. Tanpnxosa, H. H. Menpeses, Bonp. onkon., 2, 2, 201 
(1956). 19 JI. A. Magioruua, H. H. MensBezes, Bonp. onkoa., 2, 3, 308 
(1956). #9 D. J. Finney, Probit. Analysis, Cambridge, 1947. 


1128 


Aoxrzane Akagemun nayx CCCP 
1958. Tom 120, Ne 5 


PHAPOBHOJIOTH A 


E. ®. MAHYHJIOBA 


K BONIPOCY O 3HAYEHHH UNCJIEHHOCTH BAKTEPHM 
; PASBKTHM BETBKCTOYCbIX PAYUKOB B ECTECTBEHHbIX YCJIOBHAX 


(ITpedcmaeaeno axademuxom E. H. Taeaoeckum 3 III 1958) 


Vimeronivecs JlaHHble 06 HCcnOb30BaHHH HW MMUeBOl 1eHHOCTH OakTepHit B 
HTaHHH BETBUCTOYCHIX PauKOB (°) H pa HaGsOLeHHH B BOOemax (!*) jocTa- 
SYHO YOeEUTEIbHO TOBOPAT O 3HaYeHHH OaktTepnii B pasBuTunu Cladocera B ec- 
SCTBCHHBIX YCNOBUAX. J[abHeliwmMe UucceoBaHUA TpeOyoT KOMMUeCTBEHHO! 
apaKTePpHCTHKH MOTpeOseHHA OakTepHaJIbHOH MHWL, B CBA3H C UM 3HAaUHTEeJIb- 
bli HHTepec MpefcTaBsseT BOMPOC, HACKOMbKO YOBMeTBOPAIOT MOTpeOHOCTH 
WJIbTPaTOPOB €CTECTBEHHbI€C KOHICHTPalHNH OaktTepnli. To o6crosTemcrBo, 
ro Cladocera He OGHapy2XHBaloT 3aMeTHOH 9eCKTHBHOCTH MO OTHOLeHHIO K 
reIbHEIM FpynmaM Oaktepuu (*) H 4TO pa3Hble BUALI NOTPeOAIOT HeEORHHA- 
OBbIe HX KOIMYeCTBA (‘), NO3BOAeT AYMaTb, YTO cocTaB HM Guomacca Cladocera 
BOWOeMe B 3HAYHTeEJIbHOH CTENeHH OMPeeJIAIOTCA OOWLEH YHCICHHOCTHIO 6aKk- 
spun B BOje. 

SaHuMasich HCCeqOBaHHAMM Ha OLHOM u3 upHTOKOB BowxKcxKoro mueca Ppr- 
MHCKOTO BOROXPaHHJIHUla, Mbl HapsAyy Cc NOMeBLIMH* MpOM3BeH akBapHaJb- 
ble HaOJUOJCHHA C IWeJIbIO BLIACHEHHA POM OakTepHii B MaCCOBOM pa3BUTHH 
STBUCTOYCbIX PaUKOB B 9TOM BOoeme. Pa3sinuHble Bub Cladocera, BbIJIOB- 
SHHbIe H3 BOOeMA, COepxaIHCb O€3 JONONHHTEJbHOrO KOPMJICHHA B ecrTe- 
BEHHOH BOfle, H3 KOTOPOH (PubTPOBaHHeM yepes MPeABaPUTeJIbHbIli MeMOpaH- 
IH (UIbTP HCKJIOUaIMCb BOJOpOcIH HU WeTpUT UH, TakKHM OOpasoM, paukKamM 
EMOCTABIIANACh, TIABHbIM OOpPa30M, OakTepHaslbHad MMULa (MpOCMOTp KYJIb- 
7p Bcerfa NOKAasbIBadl OTCYTCTBHe BOOpoceH HU ReTputa). YunThiBan TO C6- 
OATEJIBCTBO, UTO UMCJICHHOCTb OakTepHH B BOMOeMe KOJICONeTCH, H CTapasnch 
YeP2KUBATb UX COfep2xKaHHhe B aKBaPVAaJIbHbIX YCJIOBHAX OMRKEe K CCTECTBEH- 
IM, BOY B KYJIbTypaX MbI MeHSAJIM exKeAHEBHO. Pauku cosepxaHCb MOOWH- 
UKE B WHIMHApax (o6bem 40 u 80 cm?). IIpH exeqHeBHOM TpocmoTpe y Mo- 
LH MpOCJIexKHBaICA POCT H MpOXO*KMeHHe JIMHEK OT POR AeHHA JO NOJOBOspe- 
CTH, Y B3POCJIbIX — H3M€HEHHA MJIOLOBUTOCTH HW MpPOMOKUTEbHOCTH NepH- 
(a POPMHPOBaHHA YMOPHOHOB HoOBoro MOMeTa. Takhe HaOJIOeCHHsA BeJIHCh C 
uaa Hioa 10 20 ceuTaOpa. B TeyeHne OoNbWIeH YAaCTH STOFO NepHofa TeM- 
paTypa B BOMoeme KOueOaacb OKONO 15—18°, cpeqHAA Temnepatypa B Ja- 
)PATOPHBIX ycsOBHAX cocTaBAsna 13— 14° (pH cyTOUHBIX KONeOaHUsAX, JO- 
Mraroulux uHorya 10—]2°). 

B pasBuTun OakTepHii B BOMOeMe HW B COCTOAHHH 9KCMePHMeHTAJIbHbIX pau- 
B 3a 9TO BPCEMA HaMeTHJINCh [Ba NepHosa. Ha npoTsx*KeHHH MepBoro, OXBaTHI- 
FOULeETO MOUTH BeCb HiOJIb, YHCMeCHHOCTbh OakTepuu B p. LJymoposKe Opa 
HOCHTe€JIbHO HeBbICOKOH (He Gosee 400 ThIc. B 1 cm’), H pa3BHTHe OLHOK 
HepallHH JwIHNOCcb Oosee cyTOK. B sTOT NepvHO B aKBapHaJIbHbIX YCJIOBHAX 
JIbINMHCTBO pauKOB OpicTpo (Yepe3s 2—3 AHA) NOTHOaIH, U TOJIbKO HeEKOTOPbIe 
wu No 10—14 yHet. Monoyb OombWIMHCTBa BYOB rHOula, He MpOxoyA HH 


* Uactbie cOopbl MaHKTOHa (MJIaHKTOHHBIMH ceTKaMH c ra30M NeNe 49 u 77) uw OaKTepult 
| IIpAMOTO CueTa H PA ONBITOB NO ONpeeNeCHHIO MPOMOJAKHTebHOCTH PasBUTHA OAHOH re- 
pPauHH GakTepHi NO NpHHATOH B MHKpOOHONOrHH (4) MeTOAHKe. 
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OHO JIMHbKU. ToubKo Peracantha truncata u Scapholeberis mucronata pa3Br 
BaJIHCb HOPMaJIbHO HU uepe3 7—8 AHeH AOCTHTAaJIH MOMOBO3pPeJOCTH. 

B Hauae aprycta pa3MHOxKeHHe GakTepHi B BOMOeMe YCHJIMJOCb U B Cepe 
june Mecala JOCTUrMO WOcTaTOuHOlt HHTCHCHBHOCTH (B TeyYeHHe CYTOK pa3Bh 
Balloch 3,4 reHdepaimuu). OOujee uncio OakTepuii B aBrycTe M ceHTAOpe Kou 
6alocb B mpesenax 434—1200 TIc. B 1 cm?. B 3TH MeCALbI MPOLOM2KUTEJIbHOCT 
*KU3HH pa BugoB (Daphnia longispina, Simocephalus vetulus) B akBapuvami 
HbIX YCJIOBMAX MocTurama ecTecTBeHHOK (OKOM0 30 AHeH), y APpyrHx, KOTOpBI 
B HIOe He KUM Oomee ofHOrO AHA (Sida crystallina), oa cocraBiana Jo 10- 
14 nHel. PaspuTve H pOcT MOJIOJM payKOB B 3TO BPeMA IIPOHCXOAM HOPMAJIE 
HO — mo/loBospelocTh Hactynana (y Daphnia cucullata, Daphnia longispiné 
Ceriodaphnia pulchella, Simocephalus vetulus) Ha 9—14 eHub, pa3mepbl Tell 
pauKOB Bcex CTaqHi ObwIu Take Ke, KaK Y PauKOB, HaXOJAUMXCA B BOOeME 

VspecTHo, 4TO KOJIMYeCTBO MOMETOB H JVJIMTeJIbHOCTh IIPOMeE*KYTKOB Mex] 
Humu y Cladocera ompegemaiorca, rlaBHbIM OOpa3s0M, Mule M TemMepaTy pot 
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Puc. 1. U3menenua Ouomaccp 300MaHKTOHa (kpuBpre / H 2) Mw YNCHeHHOcTH OaKTe- 

puit (ctom6uKn) B p. Ulymoposke B 1956 r. 4 BbnKHBaemocTb Cladocera B ecTeCTBeH- 

HOM BOMe B AKBaPHabHbIX YCJIOBHAX (KpHBaa 3). J — Cladocera, 2 — BeCb 300- 
IlaHKTOH 


B wauiux onbirax B Home paukKH MOUTH He Ppa3MHOKaNHcb. B TeyenHe | 
que »u3Hu y Simocephalus vetulus moTomMcTBa He ObIIO (HOPMaJIbHBIM cpe 
(bopMupoBaHua Kaxkgoro mometra mpuH 13—14°—4 gua). Y Daphnia longispi: 
Ha IpoTsx*KeHuu 14 WHeli HMeCA OHH MOMeT, IPH4eM Pa3BHIaCb TOJIbKO TOU! 
BHHa HaXOJ[AULHXCA B BbIBOAKOBOH KaMepe AHL. PesopOupoBaHHe uacTH Mapt 
HOreHeTHYeCKHX MPOAYKTOB HaOsIOalOCcb HeEOAHOKpaTHO. B TOM, YTO OHO M 
%KeT ObITb BbI3BaHO HeMOCTATOUHOH OOecMeyeHHOCTbIO OakTepHaJIbHOH MHUULEe 
MbI YO? HJIHCb OMbITaMH C TepecaqKOH LadHul W3 KYJIbTYP, B KOTOPbIX OHH C 
TepKasucb Ip MOCTOAHHOM KOPMJI€HHH OakTepHAMH HM TW poxwKKaMH HW MMe B: 
cOKy10 IJIOQOBUTOCTb (ZO 16 AH), B ECTeECTBCHHYIO BOXY, NpOHIbTPOBaHHy 
yepes MpeqBapuTesIbHbIN MeMOpaHHbI (busIbTP. I1pH nocTaHOBKe TaKMX OMBIT 
B Hiowle BCeryla HMeIO MeCTO pe3s0pOupoBaHHe acTH (70 ?/;) AHI. OTO ABJEH! 
He HaGJOaocb B aBrycTe MH ceHTAOpe, KOra, KaK MpaBHIO, PpasMHO>KeHl 
PpauKOB B aKBapHaJIbHbIX. YCJIOBHAX MPOHCXOAHMO HOPMaJIbHO (MOMeTbI cel 
BaJIH OJHH 3a Apyrum yepe3 4—5 Hel). 

C JaHHbIMu, MOJYYCHHbIMH JIA IKCICPHMCHTAJIbHBIX PaUKOB, COrdacytor 
HaOJIOJeHAA MO pasBUTHiO 300MJaHKTOHA B BOOeMe. Ec comocTaBuTb cpelH 
IMppbl MO BbMKHBaeMOCTH BCeX IKCMEPHMCHTAJIbHbIX Pa¥UKOB* (BbIPaxKeHHl! 
B MpOWeHTaX *KUBbIX OT OOuIero YMCA 3a KaxK[bI eb) c pasBHTHeM GakTep! 
M 300MJI4HKTOHAa B BOOeMe (pHc. 1), TO MOXHO BHeTb, YTO H3MCHEHHA 9T! 
mOKasaTemeH MpOWCXOAMIM B OMHAKOBbIX HalpaBJieHHAX. YxXyuleHHe BbDK 


* BovKABaeMOCTh Ppa4¥KOB B 3KCIEPHMCHTAIbHbIX YCOBUAX YUMTbIBAIaCbh MyTeM exKeqH 
HBIX HadOeHHHM Haq ux cocrosuuem. [lormOumme payKu 3aMeHAIMCb X%KUBLIMH, MOMMAHHEI 
B Boqoeme. B TeyeHwe Bcero MepHota HaOmoNeHHH Oblia MpocmexeHa BbUKAUBAeCMOCTb OKO 
1,5 ThIC. HKABOTHBIX, YACO KOTOPHIX KO/IeOa10Cb OT 5 No 54 9K3/cyTKH (B CpeqHeM OKO.IO 20) 
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BACMOCTH B OMbITaX OObIYHO HMeJIO MeCTO TOra, KOra B BOMOeMe HaGuIORanocb 
aweHHe OMOMACCHI 300NNaHKTOHA, KOTOPOe Cy1eMOBaJIO NOCMe MpekpallleHHA 6aKk- 
repHaJIbHbIX BCIIbILLIeK. 

B 1956 r. B p. Ulymoposke pa3BuTHe 300maHKTOHA (BCIeACTBHe OCOGeHHO- 
cTeHi TEPMHYeCKHX YCNOBMH) OTMMYAIOCb OT Ppa3BUTHA B HOPMaJIbHbIe Toj[bl. 
B TO BpeMAH Kak OOBIYHO HIOJIb ABJIACTCA MepHOAOM MaKCHMasbHOrO pa3- 
BHTHA (HTO- H 300MIaHKTOHAa, B Miose STOrO roa BOAOpocAM OblIH Kpaline 
HEMHOFOUHCJICHHbI (CHHeSeIeHbIe ObWIH eCMHHUHbI, WHaTOMOBbIe B MaCCOBbIX 
KOJIMYECTBAX MOABHJIHCb TOJIbKO B TpeTbeH MeKawe wioa), a Onomacca 
300IIAHKTOHA Oba MHHHMaJIbHOH JIA seTHero mepHoga. Hu3Kaa uncueH- 
HOCTb OakTepHH B ulogse 1956 r., O4eBHAHO, Oblula CBA3aHa HMeHHO CO 
caObIM pa3BHTHeM (uTonwaHkTOHa (”). TlocmeqoBapuiee 3aTeM «ILBeTeHHe» 
BOJ[bI, CBA3aHHOe C Pa3MHOXeHHeEM JMAaTOMOBbIX BOOpocsei*, conpoBox- 
JalOcb 3HAYMTeIbHBIMH BCIIbIMIKAaMH YMCICHHOCTH OakTepHi H BOspacTaHHem 
OHOMACCLI 300IJIAHKTOHa, HapsAy c eM, KaK YKe yKa3bIBaJlOCb, H3MeHH- 
MHCb OMONOrHYeCKHe MOKAa3aTeIM IKCMEPHMeCHTAIbHbIX XKHBOTHBIX. 

IIpeqnojaraad, TO BbIXKHBae€MOCTb PauKOB KaK B aKBapHaJIbHbIX, TaK H B 
ECTECTBCHHBIX YCJIOBHAX B 3HAYUHTEJIbHOHW CTeMeHH 3aBHCHT OT TOPO, YTO HMeI0- 
ULMeCA KOHILCHTPallHH OakTepH B HEORMHAKOBOH CTeNMeHH YOBJETBOPAIOT M10- 
TPeOHOCTH Pa3HbIX BHJOB, Mb! IOMbITaIMCb BbINCHHTb, KaKHe H3 HUX ABJIAIOTCA 
Ooee AKTHBHBIMH (bubTpaTopamu. Jia aToro ObWIM NOCTABJIEHbI OMBITI, CO- 
CTOAUIHe B TOM, UTO PauKH, OTMBITbIe BOOM M3 BOOeMA, MOMELLaJIHCb B CTEPHJIb- 
HbIe CKJIAHKH C eCTeCTBEHHOH BOOK, NPOHJIbTpOBaHHOH yepe3 MeMOpaHHbit 
(bUIbTP, B KAKO H3 KOTOPHIX (MH B CKJIAHKe O€3 PauKOB — KOHTPOIb) YUHTHI- 
BaslOCb OOulee UHCIO GakTepHit Moce yeTbIPeXuacoBOro MpeObIBaHHA 2KHBOTHBIX. 
OnbiTbl noKasaaH (Ta6a. 1), ¥ro HaHO6onee aKTHBHbIM (uJIbTpaTOpoM, MoTpeo- 


Sear Gitar ieee 


Mi3menenve o6miero ucla OaKTepHii (B THIC.) B peYHOH Boge Moce YeTbIpexuacoBoro mpebsi- 
BaHudA B Hel pa3HbIx Cladocera 


O6ujee 4uHcn0 GaKTepHit Boer 
22 Slee eis ao he 
JlaTa, yCNOBHA ONbITa Bug HA | =e 5 SS r y S a 
Gc iclslnanorteclarc alana Beal wee 
Sls S.|—ae) tena te 3 
5.VI 1956, 16;0°, | Koxntponp —|50} 1507 | 1602 | 80100 
MpOJOJKUTCJIbHOCTb Simocepalus vetulus |1,4 |10/50} 1507 | 6412 | 30600 |/49500 |1237 
pasBuTua reHepauuu | Daphnia longispina |1,3 |10}50| 1907 | 716 | 35800 44300 |1108 
OakTepui — 49 ac. Daphnia cucullata [1,4 /10}50| 1507 | 979 | 4895031150 | 779 
Bosmina coregoni |0,75/10} 50} 1507 | 1134 | 56700 |23400 |} 585 
20 IX 1956, 10,0°, | Kourpoup 80} 1403 | 1731 |138400 
IIPOMOJUKUTEJIbHOCTb Sida crystallina oa 
pa3sBUTHA TreHepalan (MouIOjIb) 1,4 | 6}80} 1403 | 1244 | 99520 |38960 [1623 
6axTepul 13,2 uaca Daphnia longispina |1,8 |18|80| 1403 | 1064 | 85120 [50360 | 741,2 


WAIOWLUM CcamMoe GoubuI0e KOMMYeCTBO GakTepHii, aABIAeTCA Sida crystallina, 
H MeHbINe BCex MoTpeO.IsioT GaktTepuii Daphnia cucullata u Bosmina. 
Tlo1y4eHHbIM pe3yJIbTaTaM COOTBETCTBYIOT WaHHble MO pasBUTHIO STHX BUAOB 
B Bogoeme. D. cucullata u Bosmina B MlaHKTOHe peKH IIpHCyTCTBYyIOT MOCTO- 
AHHO, OJHAKO YCJIOBUA JId HX MACCOBOrO Ppa3BUTHA BO3HHKAIOT TOJIbKO BO Bpe- 


* Mol HCKs1I0UaeM BOSMOXHOCTL UCMOM30BAHUA MACCOBLIX AHaTOMOBBIX BoLOpocaen p. Ily- 
mopoBkn (Melosira u Asterionella) bumbTpaTopamy B KayecTBe MMU H3-3a KPyMHbIxX pa3sMepoB UX 
KomMOHHH. BeneqcTBue 3TOrO OHM HE MOryT MOTpeOMATECA M MOCIe OTMHPaHUA, TaK Kak Paspylile- 
Hue UX KOMOHUM MpOMCXOAUT OUeHb Me(VICHHO (AIA BbIACHCHUA STOTO MbI MpOBWH CiCIMaIbHbIC 
HaOJIOMCHHA) H OCYUIeCTBIAeTCA Ha JHE BO,OeMAa. 
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MA 3AMeTHBIX OakTepHaJIbHbIX BCMbINeK. Te KOJM4ecTBa OakTepHii, KOTOPbIe 
BcTpeyasucb B p. Lymopopke B TeyeHHe NOUTH Bcero UroA (OKONO 400 THIC. B 
1 cm?, Np MpOAOMKUTEIbHOCTH pasBUTHA OAHOM TreHepaluu Oowlee cyTOK), He 
oOecneyHBaJIM HX MaCCOBOrO pa3sMHO*KeHHA. B TO xe BPeCMA Hy*XKMLaloulvecA B 
6ombuieM KOuMUecTBe nMuLM Daphnia longispina u Sida crystallina B Boyoeme 
IIpH TaKOM COJepxKaHHH OakTepHi He BCTPeyaJIMCb COBePLUIeHHO. 

Bosee BbICOKas UHCJICHHOCTb OakTepuit (OKOuIO | MJH. B 1 cm?, IpH BpeMeHH 
X%KH3HH OJHOH reHepalluu 6—7 uac.), uMeBIuasica B p. UlymMopoBke B aBrycte, 
o6ecneuHBasla MaccoBoe pasMHoxeHHe Daphnia cucullata u Bosmina coregoni. 
IIpu sToM HaGOJal0cb TaK2%Ke HOPMAJIbHOe PasBUTHe H pasMHOxKeHHe Daphnia 
longispina B 9KCNepHMeHTAaJIbHbIX yCIOBUAX. B nuaHkTOHe pekH D. longispina 
B aBrycTe — CeHTAOpe He BCTpeyaJIHCb, YTO OMHAKO, OODACHHETCA He HeO- 
CTaTKOM MHUIH, a TEM, 4YTO B HIOHE MpOHsoMIa NOWHaA THOeIb 9TOTO BHa*. 

Kak yxKe oTMeuasiocb, B aBrycte Sida B akBapHaJIbHbIX YCJIOBHAX KIA HE 
Oosee 10—14 qHel. B 9TO 2%Ke BPeMA OHA ERHHHYHO BCTPeUalaCh H B ManKTOHe. 
HecomMHeHHO, YTO JAH MaCCOBOrO pa3MHOXKeHHA 3TOTO Bua TpedOyerca 
OOJIbWIaA MIOTHOCTh OakTepHasIbHOH MHUIH. OueHb MaJIeCHbKaA MJIOQOBHTOCTh 
CaMOK, COJlepxKallluxca B OnbITe (O—] ao) u BeTpeyaioulNxcaA B BOROeMe (1—2), 
NIpH OTHOCHTeIbHO JWIMTEJIbHOM CpOKe HHAMBUAyaNbHOrTO pa3BHTHA (OKOJIO 
14 Hel) He Moria COecneuHTb MaccoBoro pa3smHOxKeHHA Sida crystallina B 
eCTeCTBEHHEIX YCJIOBHAX. 

Takum oOpa30M, BCJleqcTBHe KONeOaHHH B KOHILCHTpalluu OakTepHi B BO- 
OeMe MpOWCXOJMT MOCTOAHHaA NeperpymnupoBkKa KommyseKca Cladocera, Ka- 
CarlollaAcAH He TOJIbKO erO YHCJICHHOCTH, HO MH BHAOBOTO cocTaBa. 

JlaibHehuiMe HCceOBaHHA B 9TOM HallpaBJIeHHH MpeCTaBJAIOT HHTepec 
Kak JIA NO3HAHHA 3aKOHOMePHOCTeH POPMHPOBaHHA ChayHH, Tak U WIA M3y- 
YeHHA CBOHCTB MpOLyWHpOBaHHA camMoro BOJOema. 


VnctutyT Ovosornu Boloxpanumuny Tloctynusio 
Akajlemuu HayK CCCP 27) Tiss58 


HWMTHPOBAHHAA JIMTEPATYPA 


1M. B. HBaunos, Muxpo6uonorua, 24, B. 1 (1955). 2 C. MW. Kys3uenos, 
Tp. mpoOs. u Temat. copenl. (Zoom. nuct. AH CCCP), B. 2, 202 (1954). ? E. ® Many it- 
aoBa, JAH, 90, Ne 6 (1953). *E. ® Manytianosa, Tp. Ovon. cTanunuu Bopox, 
2 (1955), °M WU. Hosoxuaosa, Muxpo6nonorus, 24, B. 6 (1955). § A. T. Po- 
Muna, Tp. Beecowsn. rugpo6uon. o6m., 2 (1950). 7A. T. Ponguna, Tp. Konep. 
mo ppiGopomcTsy, 1957. *® A. T. Poguua, 300m. xypu., 36, B. 3 (1957). 


* Daphnia longispina B 6ombmux KOsMUeCTBaX BCTPeyadacb B p. Illymopopke B nlone, Korga 
oomee uncuio OakTepuli coctapnano 980—1200 Thc. B 1 cM®, pH BP€MeHH 2KH3HH OJHOL reHepalluv 
5—6 yac. 21 VIB npu6pexbe Ha 2He Mbl OOHapyxKHIM Maccy CepoBaTBIX CkOMJeHHH, COCTOAIIX 
43 MepTBbIX B3pocibIX Daphnia cucullata u Monon u B3pocanix D. longispina. B nloculey toe 
HU YHCEHHOCTh OakTepult Opiia OueHb Hu3KO (27 VI 200 Tuc. B 1 cM®), BCJIeACTBHE Yero HO- 
NyAAWHA HE BOCCTAHOBHACb. 
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Hoxnagn Akagemunu nayx CCCP 


1958. Tom 120, Ni 5 
rFHIUIPOBHOJOLH A 


B. M. HAJIE)KHH 


BJIMAHHE FHAPOJIOFHYECKHX YCJIOBHH HA KOHIEHTPALLHH 
HEKOTOPbIX BEJIOMOPCKHX CEJIbDJEK 


((ITpedcmaeaeno akademuxom E. H. Tasaoecxum 3 III 1958) } 


Ileabio HacTOAMeH paooTEl ABIAeTCA OOOOMLEHHe pe3ybTATOB HccleqoBaHHlt 
10 BbIACHCHHIO BJIMAHHA BHeIIHHX, PHAPOMOrMYeCKUX (aKTOPOB Ha Ce30HHOe 
actipewedeHWe HeEKOTOPbIX OeMOMOPCKHX cesbeli. HaOsmoqenua mpoBosxMHcs 
IBTOPOM Ha KanJalakuICKOl CTaHIHH Bcecor3Horo Hay4HO-HcceAOBATebCKOFO 
{HCTHTYTa MOPCKOrO pHIOHOrO XO3sAlicTBa H OKeaHOrpadun (BHMPO) c 1932 
10 1940 rr. H Ha Benomopckoli Ouosoruyeckoli cranuuH Kapespckoro duauana 
AH CCCP ¢ 1951 no 1956 rr. 

Kak ykaspipaet A. H. Caeropugop (°), «cesbqeBbIx cileyer cuHTaTb m0 
IPOMCXO2KCHHIO MOPCKHMH H COJIOHOBOAHBIMH, a0 OTHOWEHHIO K Temiepatype 
‘pONHYeCKHMH HW B MeHbINeU CTeEMeCHH YMePeHHO TeMJIOBOAHBIMU». K mocuieqHM, 
IPHCMOCOOHBIIHMMCA K CYPOBbIM YCJIOBHAM OOHTaHHA, UpHHalieKuT SeromMop- 
Kad ceIbab —Clupea harengus pallasi natio maris albi Berg. 

BoubuiMHcTBo ucceqopatenei (14,8) cunratorT, uTO GemOMOpCKaA CeIbAb 
IDHHaIe*KUT K PaSHOBHAHOCTH THXOOKeaHCKON CesIbH, mpOHuKweH B Benoe 
fope HW 3aceJIMBUIeH ero B MOCeNeqHHKOBbI NepHor. A. H. Cperopuyos (°) m0- 
laraeT, uTO Oolee YOeANTEIbHBIM ABJINeTCA MHCHHE B MPOTHBOMOJIOXKHOM pac- 
‘eJICHHH MaJIOMNO3BOHKOBBIX CeJIbeH, T. e. 43 ATMaHTHueCKOrO OkeaHa B THXHH, 
sOJIb Ce€BePHbIX OeperoB A3uH. 

AHaH3 OO/bUIOrO KOMHYeCTBa OeOMOPCKOH CebAH MeJIKOM pacbl H3 pa3- 
IMYHBIX PaHOHOB MOPA, He BbIABHJI y Hee CYILeCCTBeHHbIX MOp(OJIOrHyecKHX 
TIMYHH WH MOSTOMY OOLUIHOCTbh ee MPOHCXOXK]eCHHA HE BbI3bIBAeT COMHEHHI. 
Jammuve %Ke B TaKOM HeOOJIbUIOM BOJOeMe, Kak Besoe mope, HeCKOJIbKHX 
1OKaJIbHbIX (OPM CeJIbJeH CBUAETEIbCTBYe€T O 3HAUHTEJIbHBIX Pa3JIHYHAX B 
/CNOBHAX OOHTAHHA VIA HUX B Pa3JIMYHbIX PaHOHaX MOPA, HMeBIIMX MECTO B 
‘eyeHHe JWIMTeJIbHOrO NepHoa U COXpaHAOMLMxXcaA JO HAaCTOAWero BpeMeHH. 

ConocTaBsleHHe Ce30HHbIX H3MeHeHH TruypomorMyeckoro pexuMma Besoro 
MOpA c pacnipeseseHHeM CeJIbIM (10 JaHHbIM 9KCIMeCPHMeHTAJIbHbIX HW MPOMBICJIO- 
3bIX JIOBOB) MO3BOJIAeT CleaTb PA 3aKJIIOUCHHH O TOM 3HaYeHHH, KOTOPOe HMe- 
oT rHpomornyeckHhe YCJIOBHA B ABJICHHM KOHILCHTpallHH OeOMOPCKHX ceJIbeH 
3 pasJIHMUHbIX paHOHax MOpA. 

B KaujlamakuicKOM 3aJIHBe, BCJIEICTBHe upe3BbIUaHHO MeJJICHHOH 3HMHeH 
3ePTHKAJIbHOH WHPKYJIAWMH, OOYCOBJICHHOH 3HAYHTeJIbHbIMA TpafWeHTaMH Bcex 
‘A POOPHyeCKHX 3JIEMCHTOB, OCOOCHHO B BEPXHHX CJIOAX BOAbI, B TeYeHHe BCero 
lepHola OXJlaxKMeHHA COXPaHAeTCH OTHOCHTeCIbHO TEMVJIbIi MpOMexkyTOUHbI 
“OH, PACIOJIOKeHHbIA MexKAy TOopH3s0HTam¥ 25 — 50 Mm or noBepxHocTH. Tem- 
jepaTypa 9TOrO COA JaxKe B NepHO MHHUMyMa (anpemb) OblBaeT O1u3Ka K 0°, 
3 TO BPeMA KaK TeMMepaTypa BbIe- UM HMKeeExKAaNUX coeB AocruraeT —1,4°, 
r, €. HAXOJMTCA Ha pan c TemMepary pol 3amep3aHua pu coeHOCTH 27—28% 9. 
B ry6ax Kanfamakmickoro 3a1MBa, B COOTBETCTBHM C rilyOuHO, HaMOoulee Tem- 
IbIM ABJIACTCA HepeAKO MpHAOHHbIM CIO. 

BnepBple, Ha OCHOBaHHHM UCCJlehOBaHHH 3MMHerO FHApPOMOrHyeCcKOrO pexkiHma 
K anasaKiuICcKOro 3a1MBa (BbINOJIHCHHBIX COBMecTHO c H. H. Topcexum B 1933 r.), 
ABTOPOM ObIIO BbICKa3aHO MIpeANONOReHHe, YTO TOJbKO 9TOT OTHOCHTCIbHO TeI- 
Tblii CO MOXeT ObITh OarOMpuATeH JIA OOMTAHHA KaHalakWICKON CeJIbyH 
B STOT MepHog (puc. 1). 

B JasipueueM, IA MpOBePpKH MpaBMJIbHOCTH STOFO MpeANOJIORKeHHA aBTO- 
DOM, mpu yyuacTHu B. HM. Ilepcusanosa, ObiIM BHINOHeHbI KOMMJICKCHBIC (rHypo- 
norHuecKkHe WH MXTHOMOrMYeCKHe) PaOOTbI, KOTOPbIe MO3BOJIWM He TOJbKO 00- 
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HapyXKHTb CeJIbAb B PasJIMYHbIX PalOHaX 3aJIMBa, HO Ha OCHOBE ruaposornue- 
CKHX JlAHHbIX HaliTH MecTa €€ 3HAUHTeJIbHIX 3HMHHX KOHI[CHTpallHH B ry6ax 
Kanajakuickoro 3a1uBa — Konpuye, Kuaxou, Topsen, Uyne wu ap. Ona 


43 9STHX KOHICHTPaunii B CBA3H C TeMMepaTypOH BOb! NOKasaHa Ha PHC. 23 
B OnexKCKOM 3aJ1HBe, BCJIeECT- 


“Ol “fe 09-12 42 425-42 ~~ BUE HEOOMbIINX rIyOHH, HepOB- 


an HOFO pewbetba Ha H CHJIbHBIX Te- 

YeHHIi, BCA TOJIMa BOLbI JO 35— 

a 40 M nO BuIMAHHeM Ty pOyJICHTHO- 

rO MepeMellHBaHHA ObIBaeT BO BCe 

100 ce30HbI TOMA MOUTH OHOPORHOK 
MO BepTHKaJIH, a 3HMOH, B CBA3H 

150 C OTCYTCTBHEM JIblla, OXsaxK aera 
yo Temnepatypb! — 1,5°. [lostomy 

200 €HHCTBCHHBIM apeasiOM 3HMHerO 
-/4/ -(4/  OOHTAHUA MeJIKOM OHEXKCKOH CeJb= 

250 as JIM ABJIAIOTCA MIpeslycTbeBble palio- 


” HbI peK, re B CBA3H C NPeCHbIM 


p 4. Pp KanjamaxiucKom CTOKOM H HaJIHuHveM JIbdla TCM- 
uc. 1. Pacnpegenenue cembou B Kan anand 
gaulupe Besoro Mops B CBASH C TeMMepaTypHbIM nepatypa Bob! ObiBaeT Ha 1—1,2 
peeKHMOM B TepvHox HanOoJbwero OXxJaKNeHHA BbIWIe, YEM B OTKPBITbIX YaCTAX 


(anpemb 1933 r.) 3a1Ba, H HE3HaUHTeJIbHO HEKe 0°. 
OHH U3 palOHOB 3HMOBKH OHexK- 
CKO CeIbUH BCBA3H C TeMMepaTYPHBIMH YCJIOBHAMH MpHBOAMTCA Ha PHC. 3. 
3uMHHe KOHIeHTpallMH OHEKCKHX CeJIbseH HAYHHAIOTCA TOJbKO TOrAa, 
Kora TemnepaTypa BOLI B MpeAYCTbeBbIX paHOHAaX CTAHOBHTCA BbILe TeMMepa- 
TYPbI BOJbI B OTKPbITbIX YacCTAX OuexcKOroO 3aJIHBa, T. €. B HOAOpe — Je- 
KaOpe. - Senge. sia intel 
B peceHHHH TWepHoyq, Cc Ha- @ Ge. “a GO ANSE =e Ue 
yasIOM IIporpeBa BePXHHX CJIO- 
€B BONbI, OCOGeCHHO HHTeHCHB- 4% 
HIM B MpHOpexKHbIX paloHax 
B CBA3H C MaTePHKOBbIM CTO- 
KOM, KaHflalaKWICKad CeJIblb gy 
MOKHJaeT OTHOCHTEJIbHO TeIJIbIe 
3HMOH TIPpOMexKYTOUHbIe HW NpH- 4 
JIOHHbIe COM BOAbI, KOTOPHIe K 


3TOMY BP€MeHH CTAHOBATCA XO- 

‘i Puc. 2, Pacnpefenenue cembyu B ry6e Uyne B anpene 
JOMHee MOBEPXHOCTHBIX MPH- 1953 r. B cpasu c TeMMepaTypHHIM pesKHMOM y Tvly- 
O6PE@XKHbIX BOL, H ycTpeMIsAeTCHA 6unelt 


K Geperam, rye H MNpOHCXOLUT 
ee ukpomeraune. J[pyxHas, Teland BecHa ObiBaeT OarONpHATHA WA OLHOBPe- 
MCHHOFO CO3peBaHHA MOJIOBLIX MPOAYKTOB Y CeJIbAM: HepecT ObIBaeT KPaTKO- 
BPC€MCHHbIM HW KOHICHTPallH PbIObl 3HAYHTEJIDHBIMH. GaTAxKHAaA, XOJOMHAA BeCc- 
Ha He BbI3bIBae€T MACCOBbIX HePeCTOBbIX CKOMNJICHHH KaHalaKIWCKOH CeIbyH, 
nepHoy Hepecta ywiHHseTcCH. B OnexkcKOM 3a1HBe BeCeHHHe KOHILCHTPalHy 
Ce€JIbAH, ABJIAACb MpPeHEPECTOBLIMH, ObIBAIOT KPATKOBPCMCHHbIMH HM COBNAaarorT 
C BbIHOCOM JIbqa H3 NpvOpexHbIX paHOHOB MOps. OnexcKan ceb B NepHoy 
TeMiepaTypHOrO MHHHMyMa (MapT) CTaHOBHTCH MaJIONOABHXKHOH, He NHTaeTcs 
WH MOSTOMY NOUTH He NOMaaeT B CTABHbIe OPyYANA JIOBa, YTO OMIMOOUHO MpHHh- 
MaeTCA 3a ee OTCYTCTBHe. C HayaJIOM HHTCHCHBHOrO BECeHHETO CTOKA CeJIbb 
MPpHXOAMT B ABYXKeHHe H OOpasyeT 3HAUHTeEbHbIC KOHUCHTPalHH, OCOGeHHO B 
pahoue MpOTaJiHH, Kya ee NPHBJeKaeT OOJbINAA OCBEILCHHOCTh MOPS HH, B CBA- 
3H C 9THM, OypHoe pa3sBNTHe PUTO- H 300NIAaHKTOHa. OHakO, OMHOBPeMeHHO 
C BbIHOCOM JIbJla H3 NPpHOpexKHBIX H OCOGeEHHO H3 MpeAyCTbeBbIX MeJIKOBOJHbIX 
paHOHOB, 3]/ecb B CBA3H C PeCYHbIM CTOKOM HauHHaeTcaA OCOOeHHO pe3KOe NO- 
BbILeHHe TeMMepaTypbl BOLI, MocTHraromee 2—3° B JeKany. 

Tlocne IMTeIbHOH 3HMOBKH TIP OTPHWaTebHOH TemMMepaType CTOb HE- 
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HCMBHbIM MpOrpeB ABAeTCA HeOMAFONPHATHBIM JA CeJIbJIM, H OHA BPeMeHHO, 
1K Obl BMECTE CO JIbAOM, OTXONUT U3 39THX PaHOHOB, BOSBpamlasch K Oeperam 

SaBHCHMOCTH OT HHTCHCHBHOCTH MporpeBa H COCTOAHMA MOJIOBbIX IIpOAYKTOB) 
CepeqHHe — KOHIe Maa. HepecT Meiko OHeExKCKO cenbau, m0 CpaBHeHHIO 
HEPCCTOM MeJIKOH KaHflavlaKUICKOH, 3ana3ybIBaer Ha LewbIi MeCAL. ITO OObAC- 
ieTCA TEM, UTO NO BOszelicTBHeM Goulee 
POBbIX 3HMHHX YCJIOBHH MHTaHHe OHEXK- 
OH CeJIbAH B OTIMUNe OT KaHIalaKcKoli 
eKPalllaeTcA, H BCe OMOMOrHYeCKHe Ipo- 
CCbI Y OHEKCKOH CeJIbAH ULYT 3amewieH- 
IM TEMIIOM. 

B eTHHi NepHoy Kak KanamakwicKas, 

K H OHEXKCKAA CeJIbAM OOHTAIOT B Bepx- 
IX, HavOojlee MpOrperbix COAX BOLI TO 
yOunbt 10—15 m. Tugponormueckue yc- 
BHA B KanalakWICKOM 3aJIMBe B MepHoy 
\OrpeBa He MpeNATCTBY!OT TOPH3OHTAaUJIb- 
IM MHrpallHsiM CeJIbAH. B OuexKCKOM 3a- 
iBe B NepHOA mporpesa mpuH nouru now- Pxe. 3. eee Neat 
HH ONHOPOAHOCTH ruApOMOrHYecKHX yeuto- CRON TYNE & Se este > Bee i 
iH 110 BepTHKaJIH BOSHHKaIOT OYCHb 3Ha- 
ITEJIbHbIC TOPH3OHTAJIbHbIe TpaWeHTbl BCeX YTHAPOMOFHYeCKHX 3JIEMEHTOB, 
PaHHUHBarIoMle CBOOOAHOe NepeABHKeHHE CeJIbAH Ha akBaTOpHU s3asuBa. [lo- 
OMY OH@KCKaA CeJIbJb MOCJIe HepecTa MeHee NOABHKHA, YEM KaHaakuicKas. 
AKTOP NMTAHHA B WepHOL mporpeBa Wiad CeIbAM, TaK Ke Kak WH WIA Jpyrux 
10, ABJIACTCH OCHOBHBIM, a MOSTOMY THAPOMOrMyecKHhe YCNOBUA B 3TOT Ce30H 
MeHbIUeH CTeNeHH, 4YeM KOra-H6O, ompemesAioT ee moBemeHve. Haxoyacn 
pIUHO JIETOM B PaSpe?KCHHOM COCTOAHHH, KaHasakUICKad VW OHEKCKaA CeIbA 
PasyIOT HHOFa 3HaYHTeIbHbIe KOHWEHTPalHH NO BIMAHHEM CHJIBHBIX BeT- 
BH BO3OyxKaeblxX HMH ApelisboBbix TeyeHHH. OTH CKOMNJIeCHUA Ce/byM UMe- 
’ MecTO OObINHO y NOABeTpeHHOrO Gepera, T. €. B 30HE BeETPOBOH TeHH. 

Tuyponornyeckue ycCJIOBHA He BCerfa HeMOcpeACTBeHHO BBI3bIBaIOT KOH= 
HTP allHH OesIOMOPCKOL CeJIbIU, a BIIMAIOT Ha Hee Yepe3 MOCpeACTBO Apyrux (bak- 
pos. CHcTeMa NOCTOAHHBIX TeyeHHH B Besiom Mope, a Tak2xe KPYFOBble, B OCO- 
HHOCTH aHTHILMKJIOHHYeCKHe IMPKY JAMMU BOJHDIX Macc (°), ABJIAIOTCA IpHuH- 
MH HeMpepbIBHOrO MpHTOKAa HU HaKOMJICHHA OPraHHyeCKOrO BelllecTBa B OMpeyje- 
HHbIX paHOHaxX MOPA. OTH paloHbl, Kak yKa3bIBaeT B. JI. XMbISHHKOBA("), 
JIAIOTCA OCOOCHHO OsarONPHATHBIMH JIA pasBHTHA HW CKOMJICHHA 300MJIAHKTO- , 
, UTO, B CBOIO OUepeb, BbISbIBACT KOPMOBbIe KOHILEHTPallHu CesblH. B oceu- 
MW MepvOX KaHflalaKuicKan CeJIbb, NO BIMAHHEM OXJIaKeHHA, OMycKaeTcA 
Oolee ruy6okHe cyIow Bombl Wo 15—20 mM, rye Temnepatypa, B CBA3H 
O6paTHOH TepMuueCcKOl cTpaTHdukauHeH, ObiBaeT BbIIMe, YEM B BEPXHHX Po- 
30HTax. Kpome Toro, BCJIeqcTBHe Oojlee HHTCHCHBHOFO OXJIaxKeHHA MedI- 
BOJHBIX PaHOHOB, CeJIbb OTXOANT U3 ry6 B rayOoKkoBosHble yacTH Kanfa- 
KIUCKOrO 3aJIMBa, KOTOPble JOJIbUIe COXPaHAIOT HaKOMJICHHOe JIETOM TEMVJIO. 

Ounexckaa CesIbqb M0 TeM Ke NPHYHHaM BPeMeHHO, Nepes seOcTaBoM, OT- 
MUT OCeHbIO U3 NPHOpexHBbIX palioHoB B Oovslee ray6okHe wacTH 3aMBa U ryo, 
‘ya BO3BpallaeTcH TObKO B HOAOpe— Hayate ekaOpxA, Kora mpex- 
rbeBbI€ IIPOCTPaHCTBa, MOKPHITbIE JbOM, CHOBAa CTaHOBATCA NOM BuMAHHEM 
IHOFO CTOKAa TEMJIee OTKPHIThIX, He3aMep3aIONHX YacTelHi OHEXKCKOFO 3aJIHBa. 


i Tlocrynuso 
Kapembcxui dumuan Axayzemuu HayK CCCP 12 Ii 108? 


Moc BoIt-Haboanok 


LWMTMPOBAHHAA JIATEPATYPA 


1¢C,. B. Apepuuues, Tp. Haya. uncr. no u3ys. Cesepa, 2, B. 1 (1927). 
Cy Jd is ae Pocc. fee Hayk (1918). ®K. M. JLepwrun, Uccaegosa- 

mMopel CCCP, s. 7—8 (1928). 4A. HW. Pa6unepcon, Tp. Hayyn. wHCT. No usy4. 
epa, B. 25 (1925). ® A. H. CaetoBpugos, Cenpgespie, Dayna CCCP, D, -iSlay, 
.» B. Tumouos, Tp. Toc. okeanorpacuy. uncr., B. 1 (13) (1947). B. Jl. X Mur 
MKoBa, tam xe. §® F, Heincke, Naturgeschichte des Herings, 1898. 
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Jloxaaynn Axagqemuu nayx CCCP 
1958. Tom 120, M5 


MHKPOBHOJOIH § 


Unen-Koppecnonzent AH CCCP H. A. KPACHJIBHHKOB, A. A. JPOBKOB 
u O. TF. WIMPOKOB 


AKKYMYJIAWUA ECTECTBEHHO-PAXHOAKTHBHbIX JJIEMEHTOB 
NOUBEHHbIMH MHKPOOPFAHH3MAMH 


B mpexKHHX HccuIeMOBaHHAX OMHH W3 Hac MOKa3aJl, YTO Ppa3Hble BHIbI M04. 
BeCHHbIX MHKPOOOB T10-pa3HOMy pearHpyioT Ha H3Jly4eHHA pala. 

OHM BHI BeECbMa UYBCTBUTEIbHbI K HeEMY, Apyrve pearupyioT cado, a \ 
TPeTbUX BOBCe He HaOwOaeTCA BHCLIHeH PpeaKUMH Ha BO3eCHCTBHA MAaJIbIX JO: 
payus (*). 

B wHacToxujeM cOOOUleHHH MPHBOJMTCA SKCMePHMeHTaJIbHbIN MaTepHal 
CTemeHH MOrOuleHHA HM HAaKOMJICHHA eCTECTBCHHO-PpayWOaKTHBHbIX 93JICEMCHTOE 
(EP2) KybTypamMu MHKpOOoB. B cBOHX OMbITaX MbI MOJIb3OBaJIHCb COJIAMH pa 
Jda (XMOpHcTorO), ypaHa H TOpHA (a30THOKHCJIbIe). OTH COM MpHOaBJAJIHC! 
B IIMTATeJIbHbIe ArAPH3OBaHHble CpeAbI B HHYTOMKHO MaJIbIX O3aX, HM Ha HUX Bbi 
PaulMBasIH pasHble BUI NOYBeHHBIX OakTepHH. JlosupoBKa EPO B cpeyax npH 
Me€PHO COOTBETCTBOBaIa KOHIEHTPalHAM B MOuBax: pagqua 10°°—10°°, ypane 
u Topua 10 4*—10 5%. STH KOHIeEHTPpalHH He YJIaBJIMBalOTCA COBPeCMeHHBIMI! 
3JIEKTPOHHbIMH C¥UeTUHKAMH. OHH COBeplIeHHO Oe3BpeHbI VIA MCMbITaHHb!) 
HaMH MHKpOOpraHH3MOB. 

Ha lpHroroBJIeHHble arapH30BaHHble cpelbl c EPO B uaurKax [lerpu Haka 
JbIBaJIMCb IWIOTHO KPYXKKH lWelodana, H MO MOBepXHOCTH HX pacceBaJIHCb pa 
J{MaJIbHbIMH WITPHXaMH pa3Hble BHI OakTepHH, AKTHHOMHILETOB, MpOaKTHHG 
MHIL€TOB H MHKOOakTepHi. M3 OakTepHu mpHMeHsAIHCcb 3 wiTamMMa Azotobacte 
chroococcum, 2 miramma Az. vinelandii, 6 BuqOB KJ y6eHbKOBBIX OakTepu (Rh 
meliloti, Rh. trifolii, Rh. leguminosarum, Rh. sojae, Rh. phaseoli Rh. lupi 
ni), 3 Bua CNOpoHocHBIX OaKkTepHu (Bac. mesentericus, Bac. subtilis u Bac 
cereus), 3 Buga Pseudomonas, 3 Buga Bacterium, 3 Buga Mycobacterium x 
2 Buya Micrococcus. Jia kaxkOH rpynnbl 6akTepHi NOAGUpaJiHcb COOTBETCTBYIO 
Ile ONTHMAaJIbHbIe CpebI: WITAMMbI as0TOOaKkTepa BbICeBaIHCb Ha cpeye Du64K 
KJIyOCHbKOBbIe OakTepHH Ha OOOOBOM arape, CNOpOHOCHbIe OakTepHH H MHKDPG 
KOKKH Ha MITA, HecnopoHocHble OakTepHH HW MHKOOaKTepHH Ha cpese Uaneka 

Jia conocTaBJIeHHA MOJIYYCHHbIX JaHHbIX Mbl BbIpallHBasIH Ha OHO 3 
TOH "Ke Cpefle pasIHYHbIX MpeACTAaBUTeNeH THX MHKpOOoB. Hampumep, Ha cpex 
Yaneka xopouio pacryT as0ToOakTep, KJITyOeCHBKOBbIe OaKTeEPpHH, MHKOOaKTepHI 
HECIMOPOHOCHbIe OakTepHH, AKTHHOMHICThI, MAKPOKOKKH, a TakK»Ke€ H€KOTODbI 
iTaMMbI Bac. mesentericus u Bac. cereus. Tow cpeqol MbI vale BCero H NOJb 
30Baucb. Kora MOCeAHHbI€C KYJIbTYPbl MHKPOOOB xXOpoulo paspacramuc: 
(Ha 3—7 CyTKH), WesOaHoBble KPyKKU CHUMAJINCh, PUKCHPOBaIMCh 96% cnup 
TOM B TeyeHHe 15 MHH. H 3aTeM NOACYWIMBaIMCb B CYIIMJIbHOM IkKady Mpu Tem 
mepatype 60—70°. BricyuleHHble Kpy2KKH Wemocdana C BbIPOCLIHMH Ha HUX KO 
JIOHHAMH MHKPOOOB NOMEellaIHCb B KaCCeTbI C PCHTTeEHOBCKOM UYBCTBUTEIbHO! 
nienqkKoH X H XX AIA nowyueHHa paqMoaBrodororpammul. []1exku sKcnOHH 
poBaJIHcb B TeyeHHe 1—6 Mec. M 3aTeM MPOABMAIHCb CNelHaIbHO MpPHroToB 
JIGHHBIM MIPOABHTeJeM. 

B pesybTaTe Tako paOoTbl MbI NOMyYaIH MOCTaTOUHO yeTKHe pasuodoro 
rpapuv. B HUX OTYeTIMBO BUHO, YTO IPH OHO HM TOM xe MHKPOOHOM macce 
BbIPOCleH Ha WemOpaHOBbIX KPy2KKaX, 3aCBeYHBaHHe MICHKH KOJIOHHAMH pag 
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Puc. 1. Paquoaprodotorpad Oaxtepni, BbipGcumx Ha cpeze 
C MaJIbIMH O34MH paHOaKTHBHBIX BeWLECTB: a — paquit 
1- 10-19% , skcno3suuna 30 gueli, 6 — ypan 1-10-4 %, 
9kcno3HuHa 2 mec. / — Az. vinelandii, 2 — Az. chroo- 
coccum, 3 — Az. chroococcum (Ha puc. 6 — wiTaM meckoB 
Kasaxctana), 4 — Az. galophilum, 5 — Rh. meliloti, 
6 — Rh. leguminosarum, 7 — Rh. trifolii, 8 — Bac. 
mesentericus, 9 — Ps. fluorescens, /0 — Mycob. cya- 
neum, // — Microc. sulfureus 


JLAH, t. 120, No 5. Kpacuspiukos, Lpodkos, Wupokas 


SIX BHOB MHKPOOOB BecbMa pasIMuHOe (pe. | u 2). Kyaryppl, KOTOpLIe mo- 
IOTHJIM MHOrO paJ\MOaKTHBHbIX BeleCTB, CHJIbHeli H Obicrpel 3acBeunBaJH 
nenky. HavOoee akTHBHO MOFIOM{aIOT STH BeUeCTBa KYJIbTYPbI agOTOOaKkTepa. 
Pp 3TOM Ha mepBoM mecte crost Az. chroococcum u Az. vinelandii; Azotobac- 
T galophilum M OWHH wiramm Az. chroococcum (pue. 1,2), BieteHHbIi 13 
eCKOB JIeCHOH Maun Kackyc (Sananupili Kasaxcrau), oveHb ca60 akKyMy- 
myer EP. 

KayOeHbkoBble OakTepul C1a6ee MormoulaioT paguli, ypan u ropuit. U3 nux 
€HbUIe BCero MOrMOuaioT KyIbTypb! Rh. trifolii (puc. 1,7), a Hau6onee cuub- 
o— kh. meliloti (5); y Rh. sojae u Rh. lupini mer ne BraBuiu EPS, nienKka 
€ 3aCBeYMBalaCb B TeyeHHe 6 Mec. Muoro akkyMyaupyroT EPS orgenbuple BH- 
bl MAKOOakTepHii H Pseudomonas (9 u /0), cna6o Bac. mesentericus u Bac. 
ubtilis, mourH He Normomaror Bac. cereus 4 MUKpoKOKKH — Microc. sulphu- 
sus (//) u M. aureus (Staph. aureus). M3 axruHomuueros ofHn Bub (Act. 
treptomycini) akTHBHO morsmoulaior EP9, aApyrue (Act. coelicolor) cma60 ua 
OBCEM HE MOFOULaoT HX. 

ArapH30BaHHble cpebl, Ha KOTOPbIX BBbIPalllMBaJIMCb KYJIbTypbI, OyAyun 
OJCyleHbI B TOHKHe MwaCTHHKH, He JaBaJlH 3aCBeUMBaHHA WWIeCHKH B TeyeHHe 

MeC. SKCMO3HUHH. Bpipocuime xe Ha HHX AKTHBHbI€ NOPIOTHTeIH OakTepHit 

ACBeYHBaJIH PeCHTTeHOBCKY1O IWICHKY B TeyeHHe 1—3 mec. 

CeqOBaTeIbHO, H3 cyOcTpaToB, re paWOaKTHBHble BelleCTBa HaXOJATCA 

HHUYTOXRKHO MaJIbIX KOHILCHTPallMAX, He YJIOBHMBIX Jake CBEPX4YBCTBUTeIbHOM 

JICHKOH WH TOHYaHUIHMH COBPeMCHHbIMH IpHOopaMu, MHKpOObI MOryT HX akKy- 
[YIHPOBaTb HU BbIABIATb. HanOomee akTHBHbI€e aKKYMYJIATOPbI, TakKWe Kak 
30TOOaKTep, HEKOTOPbIe BUAbI KJIYOCHBKOBHIX OakTepHii H Pseudomonas, Hayo 
OJlaraTb, MOryT ObITb HCMOb30BaHbI KaK MHAUKATOPbl TeKYUleroO COCTOAHHA 
-YpOBHA KOHIeHTpalMh EP9, B pa3Hbilx cyOcTpaTax HM B mouBax. JIA 3TOrO 
eOOXOQMMO UMeTb CiellHaJIbHble pa3paOOTaHHbIe MeTOJBI. 

Bupoxu. 1. Paspa6oTraHbl MeTOAb JIA BbIABJICHAA MOPIOTHTeIbHOK 
MOCOOHOCTH eCTeCTBeEHHO palMOaKTHBHbIX 3JIeMeHTOB (EP) — payusa, ypana 

TOPHA — KYJIbTYpaMH MWOUBCHHbIX MMKPOOpraHH3MoB. 

2. YcraHOBJeHO, YTO Pa3Hble BHAI NMOUBEHHOH MHKPOMJOPLI MOrMOULaroT 
| AKKYMYJIMPyioT pa3smMuHble KOHYecTBa EPS. V3 cyOcrpatra, rae KOHIeHT- 
auua EPS ouenp masa (paquit 107° —10°, ypan 10° —10%, topui 10° °— 
0-4), HekoTopble GakTepHH HakallJIMBaloT HX B 3aMeTHbIX KOJIMYeCTBaX. Hau- 
Oulee AKTHBHO mormouaiT EPS orsembHble KYJIbTYPbI a30TOOakTepa, 3aTeM 
KOTOPHIe BHb KsTyYOCHBKOBBIX GakTepHit H Pseudomonas, HecCKOJIbKO cula6ee, 
(Oo WOCTaTOUHO MHOrO HaKalJIMBaloT 9THX BelleCTB MHKOOaKTepHH. 

3. Hexoropple HaH6ojlee aKTHBHbIe OakTepHH, Hao MosaraTb, MOryT 
IbITh HCHOMb30BaHbI KaK MHJuKaTOpbl cocrosHHaA OOoraljeHHOcTH EP® ecre- 
‘TBEHHBIX CYOCTPaTOB. 


Mockopckuit rocyapcTEeHHbI yHuBepcuTeT Tlocry nus10 
um. M, B. Jlomonocosa 15 III 1958 


LIMTMUPOBAHHAA JIMTEPATYPA 
1H. A. KpacuapuuxkosB, MuxpoOuonorns, 7, B. 6 (1938). 
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Jloxnagmn Akagemun nayx CCCP 
1958. Tom 120, Ni 5 


PH3HOJIOTU A PACTEHHH 


9. T. PPHH@®EJIb] 


OB AKTHBHOCTH KATAJIA3bI B LEHTPH®YPMPOBAHHbIX CEMEHAX 
(ITpedcmasaeno axademuxom A. JI]. Kypcanoeom 24 III 1958) 


Hamu Obiio NoKa3aHO, 4YTO B pesyJIbTaTe WeHTpudyrupoBaHuA HaoOyXxIUMx 
C€MAH Ppa3IMUHbIX paCTeHH MOBbIWaeTCAH MHTCHCHBHOCTb POCTOBbIX MPOIeccos. 
IIpu 2sTom cyxol Bec pacrenult B 8—12 -qHeBHOM BO3pacTe YBeJHYMBAeTCA NO 
36% (°). 

Ha6mtofapilleeca Mp STOM MOBbILICHHe HHTCHCMBHOCTH POCTOBBIX IIpollec: 
COB OObACHAeTCA, MO-BUAHMOMY, NOJAPHbIM MepeMenjeHHeM COJepxKUMOLO Ke 
TOK (QJICEMCHTOB CTPYKTYPHI, MHTATeJIbHbIX BeLIeCTB), MPOWCXOJALMM TIpu WeHT 
pudyrupoBaHnuL. 

IloppimeHHe HHTCHCHBHOCTH pocTa pacTeHHH No BINAHMeM WeHTpudyru 
poBaHHA HaOyXIWIMX CeMAH COMpoBoxKaeTCA, MO-BHJHMOMY, AKTHBU3alMeL 
6UOXHMHYeECKUX MpolleccoB. O6 HHTCHCHBHOCTH MIpOleccoB KU3HEMeATEbHOCTE 
OpraHH3MOB MOXKHO CYAHTb MO aKTHBHOCTH KaTavla3bl. JleATe/IbHOCTb 9STOT* 
cbepMeHTa CBx3aHa C CHCTeMOl CbUsHOJIOrMYeCKUX H OMOXHMHMYECKUX Mpolleccor 
MIpOMCXOAIMX B OpraHsme. 

B amurepaType HMeIOTCA yYKa3aHHA Ha CBA3b MeXKLy TeATCMbHOCTHIO KaTalla3e 
WM 9KOJIOrHYeCKHMUM YCJIOBHAMH OOHTAaHHA pacTeHuii — TemlepaTypou u Ap 
(8,5), 

Ilo-BuquMomy, HW Ip WeHTpudyrupoBaHuu CEMAH AKTHBHOCTb KaTaJla3bl MG 
2KeT CILYKUTb NOKa3aToieM peaKWHH paCTHTeIbHBIX OPlraHH3MOB Ha MOJyueH 
Hoe Bo3jleHcTBHe. 

AXKTHMBHOCTb KaTaJla3bl B WWeHTpHdyrHpOBaHHbIX CeMeHax Olpeessaac: 
rasoMeTpHueckuM MeTojom (4). C stoi Weblo HaOyxlMe ceMeHa pa3J1M4HBI 
pacTreHuli noxBepramucb WexTpudyrupoBaHuio upH 2000 o6/muH B TeyeHue 5 
15 u 30 mun. OnpefemeHve akTHBHOCTH KaTaJla3bl MPpOH3BOMJIOCb B CeMeHa? 
HenmocpeACTBeHHO Nocue WeHTpHdyrupoBaHuA Hu Noce XpaHeHHA WeHTpudyru 
POBaHHbIX C€MAH BO BJlax%KHOM NeCKe B CPpaBHeEHHH C KOHTpouem (HeLleHTpUudy 
THPOBaHHbIMH CcemMeHaMH). Pa6oTa npoBosHach B 1956—1957 rr. 

Jlanubie, IpHBeleHuble B Tab. | u la, NOKa3bIBa!OT, UTO AKTHBHOCTb KaTaJa 
3bI B CeMeHAaX, IPH ee ONpeeeHHH HeNocpeACTBeEHHO Tocae WeHTpudyrupowa 
HHA, MIs BCCX HCIbITAHHBIX paCTeHHH WH MpW BCeX SKCMO3HILMAX BbIINe, 4eM | 
KoHTpowle. []pu SToM cTeneHb NOBbILNeCHHA AKTHBHOCTH KaTaJla3bl B Pe3yJIbTaT 
IeHTPUyrMpOBaHHA CEMAH 3aBHCHT Kak OT Bla PaCTeHHA, TaK VM OT COPTOBBL’ 
oco6eHHocTei. 

Tak, OOWIMH ypOBeHb AKTHBHOCTH KaTaJla3bl HU CTeMeHb MOBBIIeHHA ee aK 
THBHOCTH B pe3syJIbTaTe WeHTpHdyrupoBaHHA GOovsiee BbICOKHe y CopTa AYMeH 
osumoro TuarnucKkul 362, uem y copra Kpyraux 21. Taxasa »xe 3aKOHOMepHOCT 
HaOlofaerca y CopTa O3MMOM MMeHHUbI Oxecckaa 3 no CpaBHeHUIO C COpTo! 
Besoctas 4. 

Bmecre C TeM MOBbIL[e€HHa AKTHBHOCTb KaTasla3bl B WeHTPudyrupoBaHHbl 
CeMeHax COXpaHAeTCA IPH HX XPaHeHHH BO BMaxKHOM Necke (Tab. 2 u 3). Tp 
9TOM CTeNeHb NOBBILICHHA AKTHBHOCTH KaTaJla3bI WeHTPUyrupoBaHHblxX CeMaA 
B CPaBHeHHM C KOHTpOJIeM OoJIee BbICOKaA, UeM IPH aHaHse HEMOCpeACTBeHH 
nocue kentpHdyrnpopanusa (Trad. 1 u la). Obranptii 2%xe ypoBeHb aKTHBHOCT 
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Ta6ununa f 


AKTHBHOCTB KaTaJla3bl B CeMeHax IIpH aHaJId3se HemocpeACTBeHHO TocyIe WeHTpudpyrupoBpannsz 


Pacteune, copt 


Ilimenuya o3n- 
Max, Onecckxan 3 


AuMeHb OSHMBIH, 
Kpyraux 21 


MpoxomKu- 


TEJIBHOCTb LeH- 


KosmmuectTso BbifeuBimeroca O2 B MI 


[Imenuna apospaa 
TBepfaa, Kpac- 
HOJapcKaa 362 


Pacttenue, coptT 


SuMeHb O3HMbIi 
Tuarnuckun 362 


Ilmenuia o34Maa 
Besocraa 4 


TpHdyrupopa-| uwepes yepes uepes vepes yepes yepes 
HHA, MHH, 1 MHH. 2 MHH. 4 MUH. 6 MuH. 8 MuH. 10 muy 
O* eh eo 9,4 lal 6 WWF 14,0 
5 6,4 Sma NOS APR) NS) c7f Ne 
15 6,6 ‘Sh 7 10,6 12.6 AAs iL Aaya 
30 The Sh) Alas) Las) WasD) tia) 
Pasnuua 0,7—1,5) 0,7—2,0] 1,1—2,1] 1,5—1,6] 0,8—1,4 0,;0—1,4 
0 a) 7,4 WS? ABi50) Whoa 15,6 
5 On 9,4 13,0 14,6 ia) 5 7 16,4 
15 fi 8,5 tied 14,0 {i 16,0 
30 6,95 950 12,6 14,5 (Nea) 4 16,0 
Pasnuia 0,7—1,7| 1,1—2,0) 0,5—1,8] 1,0—1,6] 0,6—1,0} 0,4—0,8 
0 5,0 6,5 9,0 AG, el 5 42-8 13,5 
5 Ded ok 9,9 W740) lasaes: 14,5 
15 Dts) (eal 8) eel ASE .0 A 4) 
30 Daal 6,7 9,0 Ih ea) 13,0 14,4 
Pasuuua | 0,1—0,8] 0,2—0,8) 0,0—0,9)-0,4—1,3] 0,7—1,1!| 0,6—1,0 
* Smecb H Jamee — 3TO KOHTPONb. 
Ta6nauna fa 
Kommuectgo Bbizesupimieroca O, B MJ 
IlpoqomkuTesbHOCTb 
UeHTpudyrupoBanua, yepes yepes yepes gepes uepes 
MBE. 3 mMuH 6 MHH. 9 mun. 12 mun. 45 Muu 
0 6,0 (ee 8,2 r8,8 One 
5 7,4 Sal 9,5 AQ) 10,6: 
15 8,7 9,8 10,7 Areal: Wg: 
30 Sh 0 9,7 10,4 aL es ANE 
Pasnuma 1,4—2,7) 1,3—2,4| 1,8—2,5) 1,4—2,5) 1,3—2,4 
0) Ad) Dy 5,6 6,0 6,4 
5) 4,9 One 0,9 6,2 6,4 
15 ‘Hn (0) 6,0 6-23 6,4 6,95 
30 9,0 6,0 6,4 6,0 6,9 
Pa3Hua 0,4-0,5 0,2—0,8} 0,3—0,6| 0,2—0,4 0,3—0,4 


‘aTalla3bl B CCMeHaX, XPAHMBINHXCA B TecKe, HM2Ke, YM TPH aHaJIuse, MPOBO- 
[MBUIeEMCA BCE 3a WeHTpudyrMpoBanuem. 

V30x%KeHHbIe BbIMIe HCCIeJOBaHHA MOKAa3bIBaIOT, UTO MOBbILeHHe HHTeH- 
MBHOCTH POCTOBbIX HpOleccoB pacTeHHli, MpOMCXoAAee B PesyIbTaTe WeHTPH- 
byrHpOBaHHA HaOyXUIMX CeMAH, COMpOBoxKMaeTCA NOBBILICHHeEM aKTHBHOCTH 
epMeHTa KaTaa3bl. ITO NOSBOMAeT CHHTATh, YTO WEHTPUPyrHPOBAaHUe BbISIBAeT 


14* 
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Ta6Omula 2 | 


AxKrTuBHocTbh KaTasla3bl B ceMeHax sumMeHa o3umoro Kpyrauk 24 mnocase IleHTpupyrupoBanHA 
B TeyeHie DO MHH. 


KosmuecTgo BbigeswHBueroca O,, MJ 


pee | Nagra calels somsocelan5 ue lu lum7 ue 
| 
KouTpoutb ao) 7,4 9,4 12S 14,0 | 
HenocpescTBeHHO Mocse WeHTpHpyru- 6,7 O54 Aes ENS Abs, 4 
poBaHua 
Pasnaua | 1,7 os 1,9 2.0) | 
KouTpoJib 4,0 Biel 6,8 8,6 “ial 
Uepes 4 vaca Tocse weuntTpudyrupoBa- 6,5 9,2 ERS 15,0 lal 
HHA 
Pasnuya Pe) 4,1 4,7 6,4 i) 
KouTpoub 3,4 wey Gro 8,1 9,8 
Uepe3 cyTkH mocle WeATpHbyrupoBanua 5,8 8,0 ORs 11,6 1350 
Pasyuna Dh ll SRY alae Oy Diy fh 


Ta6Ouuna 3 


AKTHBHOCTb KaTaJla3bI B CeMeHax Np aHaJIM3se wepe3 CYTKH MOcJIe IleHTpupyrupoBaHHa 


KomuyecTpo BbigemuBweroca O, B MJ 


Ilponzomxu- 
Pacrenue, COpT KeHTDuG YF ETO. yepes | uepes yepes wepes uepes eROEISe 
BaHHA,MHH. 41 Mu. 2 mMuH. 4 MHH. 6 MHH. 8 MuH. 10 MuH 
SluMeHb O3HMBIH, 0 By 4,7 7,6 9,3 — as 
Kpyramuk 24 5 5,8 8,0 10,8 12,7 oes = 
45 5.3 mea 10,4 41,8 =e = 
30 5,5 72 10,0 12,0 = = 
Pasnnua |-4,9--2.41'2. 5-3, 312043)" 205 3. = Zs 
rime 0 4,2 5,4 ad 8:5 9,5 10,2 
aICH Ke 2 POsaA 5 4,5 5,6 7,4 8,8 9,9 £055 
TBepaad, es 15 4.6 5.8 7.4 8,9 9.9 20,5 
eee 30 5,0 6,4 74.9 9,2 10,5 42,4 

Pasunua o—0,8 | 0,830.7] 0,4—4,0| 0,3--1,9 


MOBBILNIeHHe AKTMBHOCTH BCeX CH3HOJIOrMyeCKUX MH OHOXHMHMYeCKUX IMpolleccoB 
B CeMeHaXx. 

Becre c TeM HaOsl0aBleecA HEOAMHAKOBOe MOBbILIeHHe AKTHBHOCTH KaTa- 
Ja3bl B WeEHTpHPyrHpOBaHHbIX CCMeHAX Pa3JIMYHbIX PaCTeHHM HM COpTOB MOATBep- 
TMJIO panHee MOAMCueHHbIe pa3zIH4HA B AKTHBH3AHH POCTOBLIX MpolleccoB Mpu 
IeHTpHdyrupoBaHHH CeMAH pa3HbIX pacTeHult (°). 

M3 9Toro cilelyer, YTO WeHTpucyrupoBaHve CeMAH, NOBbIlad MHTCHCHB- 
HOCTb POCTOBBIX HM JpyruxX CONMYTCTBYIONMMX HM PUusHOMOrHyeCKUX MH OMOXUMH- 
YeCKHX TMPOeccoB, BOCIPHHHMaeTCA Pa3JIMYHbIMH PaCTeCHHAMH MH COpTaMH He- 
OJHHAKOBO, T. €. 3ABHCHT OT OMOMOrM4eCKUX OCOOeHHOCTelt CaMUX pacTeHHH. 


Hay4Ho-ncceqopaTebCKHM MHCTHTYT Tloctrynusto 
CeIbCKOFO XO3HHCTBA * 22 ITI 1958 
r. Kpacuogap 


WHMTHPOBAHHAS JIMTEPATYPA 


1A. H. Bax, Co6panne TpyqoB Mo XxuMuM uM OMoxuMuu, Han. AH CCCP, 1950. 
° A. B. Baaropemenckul, Buoxumuueckue OCHOBHI SBOSIOILMOHHOFO npouecca y 
pacrenuli, M. —JI., 1950. °E. A. Hoporanescxkaa, JAH, 111, Ne 5 (1956). 
7H. H. UsBauos, Merogn dusvontoruu u Ouoxumun, M.—JI., 1946. 5 O. A. Cemu. 


XaTOB a, M38. AH TamxCCP, OTA. ecrecTB. HayK, Ne | 1 (1952). 5.7reir puupeapg, 
Tok. HayuHok Koncdepenyun 1956 roa, Cranuurpan, 1956. 
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loxnaann Akanzemun Hayr CCCP 
1958. Tom 120, Ni 5 


_PHS8HOJIOTH ff PACTEHHH 


7. W. CAMO)KHHKOB u H. B. BA)KAHOBA 


K XAPAKTEPHCTHKE CBETOBOH PEAKUWHH B H30JIMPOBAHHbIX 
XJIOPOMJIACTAX 


(ITpedcmaeaexo axademuxcm A. JI. Kypcanceoim 28 I 1958) 


B paOote () ObIJIO MOKA3aHO B3aMMHOe MpeBpallleHue JIIOTeHHa HW BHOWAaKCaH- 
THHA MOM eHcTBHeM CBeTa HM TeMHOTHI. 

Kak W3BeCTHO, B COCTAB MOJeKYJIbI BHOJAKCaHTMHa BXOMAT yeTbIPe aTOMa 
KHCJOpoa, H3 KOTOPbIX Ba aTOMa MMEIOT SIOKCHAHbIM Xapaktep. Baio nper- 
MOIO2KeHO, YTO MepeXOX BHOAaKCaHTHHA B JIKOTeCHH NO], BOSelHCTBHeM CReTAa CyIe- 
AYeT CUHTaTb OAHOM U3 peaklluli NepeHoca KUCIOPOAa B Mpolecce dorocuntesa. 

MbI CuHTaJIM HHTePeCHBIM U3SYYHTb BOSMOXHOCTL OCYIULECTBCHHA STHX Peak- 
Wu Ha H30JIMpOBaHHbIX XJOpomactax. Takoii nyTb ucceqoBaHUA NO3BOMAeT 
rulyO2xe NPOHHKHYTb B Mpollecchl, Mpoucxoss- : 

Ue B WwlacTuflaxX HENOBPe*KJCHHbIX JIMCTbEB. 70 

O6sekToM cy2KHIM XMOponmactsl, u301n- © 
POBaHHble H3 JIMCTbeB KOHCKUX 6060B. Pacre- 
HHA BbIpalluBaJIHCb Ha PpxAKax, MpHyem M0- 
Ce€B IIPpOH3BOQHJICA Uepes KarK Able Be HEeIH, 
YTO aBaJIO BO3MOXKHOCTb HMeThCXOJHDI no 
BO3pacTy MaTepHall. 

Jf W30JIMpOBaHHA XJOponsacTOB HaBec- 4 
Ka JIMCTbeB PpacTHpaslacb B 0,5 M pacrBope 
caxapo3bl. [lomyueHHad 3esleHad %KUAKaA Mac- 

Ca IpOWexKHBaslacbh Yepe3 LWIeJIKOBY!0 TKaHb. 

B OpveHTHpOBOUHOM OTIbITe OblJia ClleaHa Coe 5 
IOMbITKa OMpeAeIUTb, KAK M€HACTCA COOTHOLLE- 

He MexXK)ly JOTEHHOM HW BHOvIakcaHTHHOM nog PHC. 1. Ysmenexue pasnoctu coxep- 
e 2KAHHA JIOTCHHA HW BHOJIAKCAHTHHAa* B 

BJIMAHMEM CBETOBOMO BOS eHCTBUA MPH HCHONb-  xnoponmactax, Ms0qMpoBaHHbIX 3 

30BaHHH 3eleHOro GuJIbTpaTa Oe3 MpeABapH-  sucrses KOHCKUX 60608, a— Ha cBe- 

TeJIbHOrO WeHTpHdyrupoBaunsa. Ho ata nonplt- Ty, 06 — B TeMHoTe 

Ka He YBeH¥aJlaCb YCMeXOM: NOJYYeHHbIN (puJIb- 

TpaT He pearMpoBall Ha CBeT Jake OoubWoM uHTeHCHBHOcTH (Oo 60000 ak). 

B nocmexyrouux OMbirax 3eeHbId (uJIbTpaT NoyBeprasica ByKPaTHOMY 
WeHTpudpyrupoBannio. B nepspli pas OHO MpoBOAHOCb B TeyeHHe 3 MUH. (pH 
1000 06:muH.) H BO BTOpoH pa3 — B TeyeHHe 9 muH. (npu 2000 06/muH). Kak 
WoKa3ala MMKpOCKOMMYeCKad MpoOBepKa, MO YYeHHbI ocaloK cojlepxa 
IIPCHMYULECTBEHHO IevIble XMOpoMMacThl. Ocayok mepeBoAWICA B MHTAaTeJIbHbIK 
pacrBop Kuona, cojepxxaljHi MukpodemeHThl (1 mii pacrBopa Knona cojepxau 
(8 mr): Mo 0,003; Mn 0,01; Zn 0,005; B 0,003; Cu 0,002). Ory cycnensuio 3aTem 
NOWBepralH pasIMYHbIM BO3eHCTBHAM, MOCIe YerO MPOUSBOAMIM aHaH3 Ha 


60 


25V QV OV HY OW 6m 


* 3necb u Ha puc. 3 u 4 «pa3HocTb cofepmaaHHA» O3HauaeT MpeBbIIMeHHe MpoleHTHoro Cco- 
J\epxKaHHA MOTeMHa Ha cosepxKanHeM BuOaKcaHTuHa. 3a 100% BO BCex CAy¥aAx MpMNATa CyM- 
Ma JIOTeHHa MH BHOJAaKCaHTHHAa. 
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colepxKanue JNOTeHHa H BMONAaKCaHTHHa C MOMOMIBIO XpomaTorpa@uu Ha 6y- | 


mare (?). 


B npexBapuTebHbIX OMbITax Oplla uCceqOBaHa PeakUnA 30J1MPOBaHHBIX | 
XJIOpOMacTOB Ha CBeT. 


ee. ee ee Sue XoponacTbl B MJ1OC- | 
KMX KalWJIApax BbI- | 


= CTaBIIAJIHCb Ha CBeT | 
(HHTCHCHBHOCTbIO B 
oe 60000 sx). 


V3O0JIMPOBaHHble =X JIO- 
l ponsmacrbl YeTKO pearH- 

0 ae ee) 
Mee ie ace JU 60 muH pytoT Ha CBeT YMeHb= 
UI@CHHeM KOJIMUECTBA Be 
Puc. 2. U3menenue pasHocru aa cial tae ala OlakCaHTHHa HW YBeIH- 
THHa Y W30/MpOBaHHbIX xMoponvactos (1) Hy pexk Gar ieit WO NICORET 


aucTbes (2) B 3aBHCHMOCTH OT MpOMOJDKUTeMbHOCTH SKCMOSHILHH 
Ha cCBeTYy TeHHa, OTYUerO PaSHOCTb 


coyep2KaHHa JIOTeHHa U 
BuOaKCaHTuHa BospactaeT. Pasmuuue B Cue peakKUnH Ha CBeT OODACHAETCH 
pa3siwunem yCOBH, MPH KOTOPbIX ObIM B3ATbI MPOObI (BpeMA AHA, BOSPacT 
JIMCTbeB HT. J.). 

Jlanee mbl nNocTraBMIM Mepex coOoH sayayy MpocmequTb, Kak H3MCHAIOTCA 
KOJIMUCCTBCHHbIe COOTHOLICHHA M@XKLY JIIOTEMHOM HM BHOJIAKCAHTHHOM Y H30J1Hpo- 
BaHHbIX XJIOPOMIaCTOB B 3aBHCHMOCTH OT Pa3JIHYHOH MpOZOKUTeMbHOCTH 
9KCHO3HUMH Ha CBeTY. Pe3ybTAaTbI ITHX OMbITOB MPUBeMeHbI Ha PHC. 2, U3 KOTO- 
poro BHHO, UTO MAKCHMYM CBeTOBOrO addekTa Ha H30JIN- 
POBaHHbIX XMOPOMsMacTax MOCTHraeTcA ye pH 2-MHHYT- 
HOM BO3JeHCTBHH, Mocle YerO IPOMCXOAMT pe3KHH cnal; 
B HeMOBPexKCHHbIX %Ke JMCTbAX CBeETOBOH ScPpekT AocTH- 
raer MakcumyMa kK 5—15 MuH., MocuIe yero HacTynaeT 
COCTOAHHe PaBHOBeCHA. 

Pasnully, oOHapy2xKeHHYIO Me2Ky JeHCTBHeM CBeTa 
Ha HEMOBPexKeHHbIe JIMCTbA WM W3O0JIMPOBaHHble XJIOpo- 
WwIacTbl, 10-BHMMOMY, CulelyeT OObACHHTb TEM, YTO B He- 
NOBPeXKCHHbIX JIMCTbAX HAYT KaKHe-TO OOpatumple dep- 
MeHTaTHBHble Mpolleccbl C yuaCTHeM WHTOMMAa3MbI, pery- 
JIMpyrouleli YPOBeHb OTHOCHTeJIbHOrO COJep%KaHHA JI10- 
TeHHa HM BHOMaKCaHTHHa. Y W380JIMPOBaHHbIX XJIOponac- 
TOB 9TH MpOleCChI OCYIMECTBJIAIOTCA B OJHOM HallpaBule- 
HUH. Puc. 3. OxKcnepumen- 


Kak OpWi0 NOKasaHo paOoramu Halle a6opaTopuu, Torronaman tp: bie 
cosaHHe aHaspoOv03a He CKa3bIBalIOCcb Ha ocyuule- 9 See rie Bee 
CTBJICHHH MpAMOH CBeTOBOM peaKILHH MpeBpallleHHA BHO- 3 — KpaH 
JlakCaHTHHa B JIOTeHH. OOpaTHadA %Ke TEMHOBaA PeakIlHA 
3allepxuBalacb. IlpeqcraBuas0Cb MHHTePeCHbIM CONOCTaBHTb XapakTep jlelicT- 
BHA aHaspoOuo3a Ha lle/ble JIMCTbA WHA H3O0JMPOBaHHble xWoponsacthl. ais 
CO3aHud aHaspoOno03a CYCHeH3HA XJIOPOMMAaCTOB MOMEelalacb BCNellMabHbIM 
cocymuk (puc. 3). Uepes cocyquK mponycKaJH TOK BOxOpoda H NepHomnuecku 
yepe3 KpaHHkK OpaJiW Ha aHasH3 ONpeeeHHbIM OOM CYCMeH3HH XJIOPOMACcTOB. 

B I cepun onbitop u3ydasiocb U3MeHeHHe COslepxKaHHA JOTeHHa H BMOUAaK- 
CaHTHHa B 3aBHCHMOCTH OT BPeMeHH BOSAeHCTBUA aHaspoOH03a B TeMHOTE. 

Pe3yIbTaTbl ITHX ONbITOB IIpHBeeHb! Ha puc. 4 A. Kak BuAHO H3 STOrO pHu- 
cyHKa, C YBeJIHYeHHeM BpeMeCHH MpeOblBaHHA B aHadPpOONO38e H380JIMPOBaHHbIX 
XJIOPOMJAaCTOB MpeBbIlWeHHe COJepKaHHA JUOTeHHa Hall BHOJaKCaHTHHOM pacrer. 
Mexy Tem, Kak OblIO MOKa3aHO B padoTe (*), Ip UpeObIBaHHu MUCTbEB B yCIO- 
BHAX aHadpoOHO3a B TeMHOTe 9TO COOTHOLICHHe OCTaeTCA MOCTOAHHbIM. 

II cepua onbirop Oblia MocTaBleHa C H380/JIMpOBaHHbIMH XJOponmacraMu 
B TEMHOTe B YCJIOBHAX aHaapoOuosa (B TeueHHe 14 vac.) c NOcMeLyIOULUM OCBeLle- 
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Kak BuHO u3 pr. |, | 


| 


MeM pa3MqHOH AiuTebHOcTH (puc. 4 5). Xnoponsmacrbi ocBenjasHCb B COcCy- 
Uke, M3 KOTOPOrO MoOcJe OYepeAHOM SKCNOSHUMH Opasach NOPWLNA MWA aHasusa. 
JHOBPEMCHHO aHaJIM3MPOBaslacb MOPUMA H3 3aTeMHeHHOPO CocysuKa, C/Y2KUB- 
1ad KOHTPOJICM K 9KCNOHHPOBaHHOH. 

Kak BuqHO 3 puc. 4 5, v301MpoBaHHble XMOponacrbl, MoABepruyToie 14-ua- 
OBOMY aHa9poOHO3y, He pearupyior 
(a CBeT, B TO BPeMA Kak HaOJIOeHHA Hal 
(eMOBPeXKACHHbIMH JIMCTbAME MOKasaJiu, 
TO TIpH WeHcCTBHH CBeTa MpoOucxoAHIO 
(OBOJIbHO 4YeTKOe YMeHbIWeHHeE CcoOsep- 
KaHHA BHOJIaKCaHTHHa HW YyBelMyeHHe 
[OTeHH a. 

TakHM oOpa30M, H3y4"eHHe H3MeHe- 
[MH B COOTHOIIeHHH JIIOTeHHa H BHOJIaK- 
‘AHTHHAa B H30JIMPOBaHHbIX XJIOporiiac- 
"aX TlOKa3aJio: 

1. M30nupoBaHHble XOponsactTh! B 
19POOHBIX YCJIOBHAX PearHPYIOT Ha CBeT 
/BeJIMYeHHeEM IPOWeHTHOrO COJepxaHHA 
ToTeHHa H CHHAeCHHeEM COfleprKaHHA Pyc. 4. VU3meneHue pa3HocTH coyepxKaHua 
3HOJIAKCaAHTHHa. JIEKOTeHHaA WH BHOMAKCAHTHHA B YCJIOBUAX aHa- 

2. MakcumyM 2THX H3MeHeHH mpH- 9po6vosa B TemHore (A) 4 mp BO3MeHCTBHU 
gonuites Ha 2 Mu, NOcae Hero Hacryna- {9eT@ PASTiHOl nposomtTenHoems Hoste 
oT CHH2KeCHHe. a—onpit, 6 — TeMHOBOM KOHTPOJIb 

3. BpiepxuBaHHe H30JIMPOBaHHbIx 
KJIOPONaCTOB B TeMHOTe B YCJIOBHAX 
aHa2poOOHO3a MPHBOAUT K YBe@JIMYeHHIO PpasHOCTH Me%KTy MpOWeHTHbIM COepKa- 
HeM JIOTeHHa H BHOJaKCaHTHHa. 

4. Anaspo6v03 B W30MpOBaHHbIX XJIOPOMIacTax TOPMO3HT CBETOBy!0 peak- 
(LHI10. 


Boranuueckuit unctutyT um. B. JI. Komaposa Iocrynuso 
Akayemuu Hayk CCCP 25 1 1958 


UMTHPOBAHHAA JIMTEPATYPA 
1g. UW. Canowxuuxkos, T. A. Kpacospcekaa, A. H. Maescexaa, JAH, 


113, Ne 2, 465 (1955). 27. WU. Canoaxnukos, HM. A. BpouwmtTetullonosa, 
T. A. Kpacoscexkaa, usnon. pact., 3, B. 5, 487 (1956 . 
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Jloxknagnn AkafwemMun Hayk cCCcCcP 
1958. Tom 120, Ni 5 


PH3HOJIOTHA PACTEHHM 


B. M. TOPUHMHCKAA 


BJIMAHHE 2,4-JUXJIOPPEHOKCHYKCYCHOM KUCJIOTHI 
HA OBMEH A30THCTbIX BELJECTB Y MIPOPOCTKOB JIFOIIMHA 
HM MOABAAIOWIUX JIMCTbBEB MAXOPKH 


(IIpedcmaeneno axademuxom A. JI. Kypcanocum 1 IV 1958) 


IIpxH mpumenenun repOuunyosn 2,4-quxmopceHoKcHykCyCHOH — KMCJIOTHI 
(2,4-J[) u Ap. B YYBCTBHTeIbHBIX K JaHHbIM repOMUNaM pacTeHHAX MPOWCXO- 
WUT paccrpolicrso oOmMeHa BellecTB, MpHBOAAee B pesyJbTaTe K rHOeIH 
pacrenuii. Oco6prii uHTepec mpescTaBuIdeT H3yueHHe HapylWleHHH a30THCTOrO 
oOOMeHa, B UaCTHOCTH OeJIKOBOTO. 

Ton pauanuem 2,4-J. cuuxaerca nocrynmenue a30Ta B pactenue (*). B au- 
CTbAX pacTeHuit MpoMcxoguT ruspouus Oerka (°,°). Iponykrbl rHy{pomu3a oTTe- 
Kal0T B CTeOJIH HM KOPHH, Pe BPeMeHHO BOSpactaeT Cofep2KaHHe asoTa (7,°,° 1). 

Kak u3BeCTHO, IPM MpopacTaHHu CeMAH UH 3aBAaHHH JIMCTbeB HaOIOMaeTcH 
cuHTe3 amuyos (7). [IpeactapsAsocb BaxKHbIM HCCJIeOBaTb COXpaHeHHe Cocob- 
HOCTH pacTeHHli K CHHTe3y AMHJOB Mp MpHMeHeHHH TaKHX TOKCHYeCKUX Coe- 
uMHeHHH, Kak 2,4-JI. 

B smutTepatType MBI HallIH TOJbKO ykKa3aHHe Ha MOBBILeHHe cosepxKaHuA 
aMHOB B OOpaGoTaHHblx 2,4-J] pacrenusax cpacouu (°) H JaHHbIe O CHHXKCHHH KO- 
JMueCTBA aclaparvHOBO M FuOTaMHMHOBOM KUCJOT Nok BauaHHem 2,4-]] (°) 
YMeubIleHHe COepKaHHA aCMaparMHOBOH UM yIIOTaMMHOBOM KHCJIOT B pacTe- 
HHAX, OOpaOoTaHHEIX 2,4-J[, No MpelNoO*KeHHIO AaBTOPOB, MPOHCXOAUT B pe- 
3YJIbTaTe YBEMMYEHHA CKOPOCTH OKHCJICHHA STHX AMHHOKHCJOT. 

Hamu ObIIM MpOBeeCHbI ONbITHI C MpOpocTKaMH CHHero JIONMHA UH JIMCTbAMY 
MaXOpKH. YkKa3aHHble OOBEKTHI B OMPeeCHHbIX YCIOBHAX (MpOpocTKH JOMMHa 
B TeMHOTe, a JIMCTbA MAaXOPKH pH 3aBAaHHH) HaKalIMBalOT 3HaUYHTeJIbHbIC 
KouMuecTBa amufoB (7,8). CemMeHa JIONMHa MWpopallluBasucb B TEMHOTe B MIpo- 
MBITBIX HM IpOCTepHH30BaHHbIX ONMIKaX. UerbipexHeBHble MpopocTKH MoL- 
BeprasiHcb MHPHJIbTpallMuH paCTBOPaMH Ppa3JIMYHOH KOHIeCHTpalluH HaTpHeBort 
comu 2,4-J1 u BowoH. Uactb mpopocTKoB He HUHdHIbTpHpoBasacb. McxoqHbimr 
CUHTAIHCh UYeTHIPCXAHEBHBIE MPOPOCTKH, KOTOPble aHaJH3HpOBasIMCb B JleHb 
uHUIbTpaluu onMbiITHEIX. Ilocne uHcHbTpalHH MpopocTKH sONMHAa MoMella- 
JIMCb B IpexKHue YCOBUA, Yepes O—6 THe NPOBOAMIHCh aHaIM3bI IPOPOCTKOB. 

O6paOotanuble 2,4-J, MpopocTKH JIIOMMHA B JeHb B3ATHA MpOO CHJIbHO OT- 
JHYAIHCb MO BHeLIHEMY BUY OT KOHTPOJIbHbIX H HH(PUJIbTPHPOBaHHbIX BOON. 
Kopuu oOpa6oTaHHbIxX MpOpocTkKoB, OTCTaBasA B POcTe B WIMHY, CHJIbHO yTouula- 
JIMCb B BepXHeH YaCTH; Ha KOHUHKAX KOpHeH MmpH BoszelicTBuu 0,05% 2,4-J]T 
NOABIAIHCb YeTKOOOPAa3Hble HapOcTHl, pH KOHLeHTpauuH 0,1 u 0,2% 2,4-JT 
HaOlofaslocb NoOypeHue KOHYMKOB KOpHel HM MoTepA uMM Typropa. Paspeprthi- 
BaHHe CeMAZOMeH HM pasBHTHe MepBbIX HaCTOAMMX JIMCTbeB y OOpaboTaHHBIXx 
MpOpocTKOB NOTH mpekpaTusuch. JA anHalu30B UCNOMb30BaIuCbh 50—60 cpe- 
XKHUX MpopocTKos. Jia aMuHOrO, AMHHHOTO HM aMMUaUHOTO a30Ta TOTOBHIAaCb 
BBITH2KKAa W3 CBe*KUX MpopocTKos. UroObl napamwu3soBaTb TuApomuTuMyecKkoe 
nelicraue (epMeHTOB IPH pacTHpaHHH, oOaBAICA STHOBbIM CrMpr. 

B ombirax C JIHCTbAMH MaXOpPKH Obl MPHMeHeH MeTOX MOOBHHOK. B Kax- 
OM BapMaHTe yuacTBoBpatu 70—100 aucTbeB, KoTOpbIe paspesanucb Mo riaB- 
HOW %KuIKe Ha 2 NOJOBHHKH, TlaBHaA XHMIKAa OTOpacbiBaslacb. Uactb nooBH- 
HOK (PUKCHPOBaaCb BOAAHbIM MapOM cpasy, a Apyrand yacTb NosBepranacb uH- 
cbuibTpauun (Bofol um pacrsopom 2,4-JI) u nogxpagannio. B III sapnaur? 
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(cm. Ta6. 2) uacTb NOJOBHMHOK JIMCTbeB HH@UIbTPUPOBaacb BOJOM, a Apyraa 
yacTb — pacTBopom 2,4-JI, noce vero NOJOBHHKH NosBeprasuch NOABAAHHIO. 
@MUuKCHPOBaHHble Cpa3y MOJIOBMHKH CUHTaJIMCb HCXOJHBIMH. Tloapsajanue IIpo- 
OKANOCb JO MOMHOTO BEICYIMBAHHA MMCTbeB (OKOIO 7—8 HEM). : 

B mpopocrKax JIOnHHa HW JIMCTbeB MaXOpKH onpexerAIMCh COU a30T 110 
Kpembamio, OemkoBbii a30T To Mopy, aMHyHbIM AH AaMMHAYHbIN a30T MeTOAOM, 
onucanHbim y Umyka (’); aMMHHbI as0T OMpeyenAsCA MeTOJOM Monuna, ONH- 
canHbiImM y Banaxoscxoro (*). Kak noKa3blBaeT Tad. 1, cyxoH Bec MpOpocTKoB 
JUOMMHAa NO, BAMAHHeM HH*uAbTpaluu 2,4-J, yMenbulaetca; 06 9TOM cBHye- 
TeIbCTBYCT H YBEMYCHHE IIpOLeHTHOFO Cosep2KanusA 30b1. Bropaa rpaca Taw. | 
CBHJeTeIbCTByeT O TofaBleHHu 2,4-J] nocTylieHHA BOLI B MPOPpOCcTKH, UTO 
CBA3AHO, OUeBHHO, C OTMHPaHHeM KOPHEBBIX BOJIOCKOB, KOTOpoOe, NO HalllMM 
HaOJIOJCHUAM, MPOHS3OLLIO Yepes HeCKOMbKO YacoB Nocie uApuIETpauun. [lox 
BMAHHeM 2,4-J, yBemMunBaeTcA cofepxKaHHe OOulero a30Ta UH 3ajlepxUBaeTCA 
rHpOu3 Oelka, H3MeCHAeCTCA COOTHOWeHHeE a30TAa AMHJOB, AMMHOKHCJIOT U 
AMMHaKa B PaCTBOPHMOM a30Te. 

B oTauune of OMbITOB CO B3poCbIMH pacreHHamH, rye 2,4-J] mpumenaerca 
YT€M OMpbICKMBaHHA, HH*UbTpalua MpopocTKoB 2,4-J, NpHBofMa K 3a- 
Aepxke THApomu3a Ceska Y MpOpocTKOB JONHHAa. 

IIpOpoOcTKOB, He Mo{BepraBlIHxXcA HHPUIbTpallu, ColepxKaHve aMUHOTe 
a30Ta 3a AT WHE yBemMuuocb Ha 210%, a y MpopocTKoB, HHUJIbTpHpOBaH- 
HBIX BOJoH,— Ha 207%. Undunprpauua mpopocTKoB pacTBopamu 2,4-JI yrue- 
TaJla CHHTe€3 aMHJOB. YrHeTeHHe CHHTe3A AMUJOB ObIIO TEM CHUIbHee, eM OOJIbIIe 
OblJIa KOHMeHTpallua repOuuugza. poTHponomoxXHble H3MCHeHHA HaO/IOLa UC 
B OTHOWCHHH aMMHMauHOrO a30Ta: repOuWu yCHJIMBaJl HaKOMIeHHe aMMMaka. 
CoflepKaHue aMHMHHOFO a30Ta yYBeIMUMBaJOCb BO BCeX BapHaHTaX OMbITA. 

Takum o6pas3om, 2,4-J] saqepxuBaer ruypomus Geka pH MpopacTaHHHn w 
yrheTaeT CHHTe3 aMHJOB, OlaroqapA YeMYy HaKalWIMBalOTCA 3HaUHTeIbHbIe KO- 
JIMYeCTBA aMMMaka. 

IIpu sapaqanun suctbes (Tab. 2) undbuiptpanusa 2,4-]] noqapaaer ruqpouHus 
OeJIKOBbIX BeW€CTB H TOPMO3HT CHHTes amuyoB. Ecau mpH MHPMALTpalun Ju- 
CTbeB MaXOPKM BOJOH KOJIMYeCTBO AMHOB MPH 3aBAaHHH YBeJIMYMBaeTCA M0 
4TH B 4 pasa, TO pH HH*uILTpalluu pacrBopom 2,4-J — mMenee yem B 2 pa3a. 

Hakonenne aMMHHOro a30Ta MoJaBJeHO B MeHbIlei cTrelneHu, KOJIHYeCTBO 
*%ke AMMHaKa YBeJIMYMBaeTCA NOX BInAHHeM 2,4-]. Ecru y HHpUJIbTpHpOBaHHbIX 
BOJOH JIMCTbeB KOJIMYeCTBO aMMMaka yBemnMuuBaetca B 1,33 pasa M0 CpaBHeHHIe 
C MCXOJHbIMH, TO Y HH@HJIbTpHpOBaHHbIX pacTBopom 2,4-J]] — 6osee em 
B 2 pasa. Ec cpaspyurb jauupre II] BapHautTa (Ta6. 2), TO ACHO BUJHO, YTO CO- 
‘OTHOINCHHe COCTABHbIX YacTeH PaCTBOPHMOFO a30Ta MCHACTCA Tak 2Ke, KaK H B 
Culyuae C MpOpocTKaMH JNOMMHA, a HMCHHO: KOJIMUeCTBO AMHAHOFO a30Ta YMCHb- 
mlaeTcA, a AMMHHHOTO HM OCOOeCHHO aMMHaAUHOrO — YBeIMUMBaeTCA. 

Takum o6pa3om, 2,4-][ npu undubTpalun B TKAaHM pacTeHHii 3aepxuBaer 
THApomH3 OeKOR pH MpopacTraHuu u 3aBAaHun. AMMHOKHCJOTHI, OOpasyeMble 
Mp 9TOM, e3aMHHUPYIOTCA, a OCBOOOXKACHHbIN Mp 3TOM AMMHAaK He HCIOWJIb- 


3YyeTCH B CHHTeE3e€ AMHAOB, 4a HaKallJIMBaeTCA B TKAHAX PacTeHHaA. 
JIbBosckult rocyapcTBenuprit yHuBepcuTer Tloctymnuto 
um. 11. ®pauKo 8 IV 1957 
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Hornann Aranemuu HayrK CCCP 
1958. Tom 120, Ne 5 


IMBPHOJIOLHA PACTEHHH 


A. B. KOHCTAHTHHOB 


AMlOCHOPHA Y ABJIOHU 
(ITpedcmaenexo axademuxom A. JI. Kypcanosoim 24 III 1958) 


Anocnopus sBuIseTCA OAHUM M3 THNOB aNoMUKCHCa M BCTpeyaerca B pactu- 
SJIbHOM MU pe JOBOJIbHO peqKoO. B pabotax Buuxuepa (°), oaqy6noi-Apnompyzu 
), Tyeradcoua (*) u Maremapn (2) napsaay c ommcanMem Bcex THIOB anomMuK- 
ica pasOupaercA Mpoucxoxwenne WH pasBuTue anocnopun. lox anocnopueli 
OHUMAeTCA PASBHTHE 3apObIMeBOrO MelIKa He H3 CHOPbI, a HeMocpesCTBeHHO 
3 KJIETOK apXeCNOpHA, KJeTOK HYylWeyca WIM HHTeryMeHTOB. SlBmeHue anio- 
TopHu oTMeyeHo y 18 BYOB MOKPbITOCeMeHHBIX PaCTeHHHi, OobIWad uacTb 
STOPLIX OTHOCHTCA K CeEMeHCTBY CJIOMHOUBETHBIX. XapaKTePHbIM JIA anocno- 
AH ABJIACTCA OTCYTCTBHE PeLYKUMH YCIa XPOMOCOM, UTO CYIeCTBEHHO OTIMYaeT 
[pa amociopHyecKkHX 3apo/bIWeBbIX MCLIKOB OT Aep HOPMAJIbHOrO raMeTodura. 
O CBOCMY IIPOHCXOXKeHHIO aMOCcnOpHA pasfeAeTCA OOJbINMHCTBOM UCCeLO- 
TeIeH Ha TpM rpyunp. Ileppaa rpynna BKsIOUaeT aNocMopuyeckHe 3aposbl- 
eBbIe MCIIKH, IpOHCXOMAMMe U3 apXeCMOpHabHbIX KJIeTOK (reHepaTuBHaA 
IocNOpua); KO BTOPOH rpymme OTHOCATCA anocnopHueckHe OOPa30BaHHA, BO3- 
{KalOllMe U3 KJIeTOK HYWeyCca HIM HHTEFyYMeHTOB (COMaTHUeCKan anocnopHa). 
ce CY4aH, B KOTOPHIX TPyAHO ONpeAeMTb MpOMCxox*MenHe anlocnopun, oObe- 
{HAIOTCA B OCOObIe CIyYaH anocnopuu. Hexoropnie uccmeyoBaTeu, HallpumMep 
arelpapH, yKa3bIBaloT Ha HCKYCCTBCHHOCTb TakOro Jle/leHHA. 

Y sOOHH ComaTHYecKad allocnopua Obiia oTMeyeHa JlepmMenom (°), KOTO- 
IH HaOIONal BOSHHKHOBeHHEe alOCNOpHyeCKHX 3apOJbILeBLIX MeIIKOB H3 
1€TOK MHTeryMeHTOoB. B ocTasIbHbIx paOoTax 10 IMOPHOJOrHH AOMOHU aBTOpbI 
> OCTAHABJIMBAJIMCb Ha ONMCaHHM alociopHyuecKux OOpasoBaHHit. 

B 1956 r. Hamu HayaTo u3yyeHHe ONOJOrPHH UBeTeEHHA MW ONMIOAOTBOPeHHA 
=KOTOPBIX COPTOB AGJIOHM B ycoBHAX JleHuHrpaycKoH 061. OmMOpHosoruue- 
(ad UaCTh HCCIeCJOBAHHA MPOBOAMTCA Ha WeBATH CopTax sAOuoHU. JlerHue cop- 
i: Hanus Gens, Kuraiixa sonoraa, PpymiopKa MockoscKas, Apkay meTHuit 
eiTbiii, Menb6a; ocenHve copta: OceHHee nouiocaToe, bopopunka,; 34MHHe 
ypTa: CnapauKa uM AnTOHOBKa OObIKHOBeHHAaA. JIA UsyYeHHA PasBUTHA %*KeH- 
coro TaMeToduTa MpoBOAHIHCh PUKCalHu OyTOHOB, WBeTKOB HW 3aBa3eH. Ma- 
pHa cbuKcupopasca mo Hapawuny, Pangouppy u Mogunescxomy. Jab- 
iad OOpa6oTKa MaTepHala MpoBosMach OOMepHHATHIMU MeTogamH. IIpe- 
APATbI OKPaUIMBaJIMCb XeJeSHbIM TeMAaTOKCHJIHHOM. 

IIpu mpocmotpe 7000 cemanoyek B pasnNMyHble MepHOIbl UX pasBUTHA y 58 % 
3 HUX OTMe¥eHO HaslMuNe anocnopvueckux OOpas0BaHH. OnM BCerfa pacno- 
\KEHbI B Xasla3aJIbHOH UaCTH MU MOFYT BOSHHKAaTb Ha IpOTAXeHUH BCel KU3HH 
-MATIOUKH. 

Uame pcero Ha6l0qaercd TeHepaTHBHaA aNOCNOpuA, T. €. PasBHTHe 3a- 
DIIBIMIEBLIX MCIIKOB HeMOCcpeACTBeHHO U3 KseTOK apxecnopua. [locae odpaso- 
1HUA HOPMAJIbHOTO SapOAbIeBoro MelKa MOXHO YaCcTO HaO/I0OZaTb y ero 
ANASANbHOH UaCTH apXe€CNOpHaJIbHbIe KJIETKH, KOTOPBIC OCTAIOTCA 2KHSHeeA- 
JIbHBIMH TIOUTH JO HacTyMIeHHA NOMHOM MerenepallMH TKaHeM CeMATOUKU 
uc. 1). Hanmuue B cemamiouKkax AOJIOHM MHOrOKJeTOUHOTO apxecnopHA H ero 
IOCOGHOCTb JOITOe BPEMA COXPAHATH CBOIO KUSHENCATEIbHOCTh ABMAIOTCH OC- 
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OBPeCMCHHOM JleJIGHHH HeCKOJIbKE 


HOBHbIMH TIPHUHHAMH ATIOCIOPHH. IIpu OH 
: acTH Ce€MAMOUKH BOSHHKAaeT alls 


apXeCHOPHaJIbHbIX KJIeETOK B Xala3asIbHOH 4 
crlopueckuit KomMieKc (puc. 2). ( : 

Hexoroppble HcculeqoBaTeIn, HalpHMep Ycrunosa (*), CuNTAaIOT, YTO anocl 
pwyeckHe OOpasopaHuA copMupyloTcA B pesyAbTAaTe AMHTOTHYeCKHX eeHul 


Puc. 1. Kaerku apxecno- Puc. 2. Kommaexc amo- 
pus y Xasla3abHOH yacTH cmopuyecKux O6pa30Ba- 
3apofpilieBoro Melaka Hui y xalla3bI 3apOJbl- 


mesoro MelluKa 


Ha walliem matepvase He HaGsl0faeTCA ABHBIX CyyaeB aMHTosa. Jleneny 
apXeCHOpHaJIbHbIX KJIeTOK BCera MpOHCXOAMT MHTOTHUeCKHM ITyTeM. 

TouIbKO B He€CKOJIBKHX CJIYYaAX ANOCNOPHIO MOXKHO ObLWIO OTHECTH K CCé 
matTuyeckol. M3pecTHo, uTO TeHepaTHBHYIO WH COMAaTHUeCKYyIO aNOCHOpHto pak 
JIMYUTb JOBOJIbHO TpyAHO. Kuerku, Jatoulwe HayaJlio CoMaTHYeCKON allocnopHt 
BO3SHUKAIOT B PIyOOKMX COAX Xala3bl H ABJIAIOTCA OMHOUHBIMH. IIpeype 
PHTEbHO STH KJICETKH H3MeCHAIOTCA MOPMOJIOPHYeCKH: YBeJIMYMBAIOTCA B pasMt 
pax, UX Tla3Ma BaKYOJIM3Npyetca, a Apa HHTCHCHBHO OKpallMBaloTcs. Take 
H3MeCHCHHA Ob OTMCYeHbI BCeEMH HCCeqoBaTesAMH. Ha Ham B3raay, Popunt 
ckuh (*) Obl COBepIIeCHHO NpaB, yKa3bIBaA, YTO B HYyledyce cemanoyeK AGI 
HH W3 COMaTHYeCKHX KJIeTOK MOT BO3HHKaTb HOBbIe KeTKH apxecnopus. [Ips 
Bla, HOBOOOpasoBaHHe apxeChOpHasJIbHbIX KeTOK TopuHHCKHH OTMeYAaJ TOJIbE 
mpH rH6emu meppuyunoro apxecnopus. Ilo HawiumM HaOI0eHHAM, BOSHHKHOB 
HHe NOMOOHHIX KJIETOK BO3MOXHO H MPH HaIHYHH XOPOWO pasBHTOTO 3apojE 
IeBoro Melmka. Takum 0Opa30M, HYIeJJIycC CEMAMOUeK AGJIOHH, BEPOATHO, BC 
rya CnocoOeH OO6pa30BbIBaTb apXeCNOpHabuble KETKH. STO MpeANosO*KeHt 
NOATBep*KNaeTcA TEM, YTO MPH UCCeOBAHHH CeMAMOYUeK H3YYaeMbIX COPTC 
AGJOHH XKU3SHELECATCJIbHBIM apXeCNopHl HaOMIOMaeTCA NOYTH JO NOHO Weren 
pallu Hyllentyca. Anocnopwueckve 3apOfbIMNeBble MeLIKH BO BCeX cuyuas 
BOSHUKAIOT H3 KJeCTOK apXeCNOpHA, YTO NMOATBEPKMaeT HCKYCCTBEHHOCTH Mp! 
HATOTO JleeHHA anocnopHu. Hy2xHO OTMeTHTb, 4YTO NO3LHO BO3HHKAaIOUIMe a 
XeCNOPHaJIbHbIe KI€TKH CMOCOOHEI TakxKe OOPas0BbIBaTb Hab HW TeTpasbl M 
racnop. 
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B 1957 r. y usyuaembrx copros AGOHU OTMeYeHO 3HaUHTeIbHO GOosbUTee 
ACO allOCNOpHyecKHX OOpasoBanuli (y 70% cemanouek), yem B 1956 r. (37%). 
e3kue KOseOaHHA MOMKHO OODACHHTH pasIM4HeM TeMMepaTypHbIX ycsOBHit. 
cam BecHoH 1956 r. B mepvoy pa3BuTus 
SMANOUCK HM 2KeHCKOrO TametodutTa TeM- 
epaTypa Bosqyxa He ONyCKalacb HHKe 
0°, To B 1957 r.oHa Jonroe Bpema Obra 
enee 8°, a HOUbIO YacTO JocTHrasa 0° u 
woke. 

B pe3yibTaTe JJIMTeIbHOrO NoxoOLa- 
MA BecHot 1957 r. uBereHHe Obiwio pacra- 
yTbIM, a CamMoe lvlaBHoe — 3ajeprKa- 
HCb OMbWwIeHHe H ONOJoTBOpeHHe. Buu- 
HHe NOFOMHbIX YCOBHH Ha pasBuTHe 
NOCNOPpHH y MOACOHEYHUKAa OTMeYaJOCb 
‘cTuHoBon (*). 

Kax B 1956 r. tax u B 1957 r.-ano- 
NOPUA 3HaYHTeIbHO Yale BCTpeyaerca y 
Pylbl paHHHx COpToB. ITO MOxHO OOb- 
CHHTb TeM, 4TO No Jlenuurpagom nepvoy 
a3BHTHA CeMAMOYeK H %KeHCKOPO raMerTo- 
Ta yY PaHHHX COPTOB NOuTH BCersa COB- 
ajaeT CO BPCMeHEM HeYCTOMUHBBIX TeM- 
lepaTyp, TO MH BbI3bIBaeT MOUTH exKero]- 
yO 3ajlepxKKy oOMloyoTBopenus. Y n03]- 
(UX COPTOB 3ajlepxKka OlNJOOTBOPeHHA ‘ i 
pipaet pexe. Ilo JaHHbim Oomputuucrpa PHC. 3. BocbMusxepuprit anocnopuyeckutt 

e SapOAbIWeBEIN MeIUOK y XaJla3aJIbHOH 
MOpHOMOrM4eCKAX UCCI€IOBAHHH AOQJIOHH —“yactu ocHoBHoro 3apopIleBoro MeuIKa 

,°,7,1°,1"), MpOBeJeHHBIX B CpeqHHX H 
KHBIX WMpOTax, allocnopuaA oTMeuaacb He Gosee uem y 15% cemanouex. He 
(CKJIKOUCHA BO3MOXKHOCTh, YTO BCTpeyeHHOe HaMU OOJbUIOe KOIHYeCTBO allo- 
MOpHWyecKux OOpasoBaHN CBA3aHO cO CHnelMduKOH BeCeCHHUX YCJOBU Non 
leHuHrpayom. 

Anocnopuueckne 3apoJbllleBble MeLIKM OObIYHO BO3HHKalOT MocJe pasBuTua 
[OPMAJIbHOTO 3aPpOjJIbIMeBOrO MeliKa, H 3HaUHTeIbHO Pexke OHH PasBUBaloTCA 
JIHOBP€MeHHO C HM. 

AmocnopHueckne 3apogbIIleBble MeIIIKH OYCHb PeAKO ObIBaIOT BOCbMUAJep- 
imu. Uae Bcero HX pa3BHTHe MpeKpaulaercaA Noce OOpa3s0BaHHA yeTHIPex 
Ilep, HO HaOJOJaeTCA HECKOJIbKO ClyyaeB Pa3BHTHA WH BOCbMHAePHbIX allo- 
TIOPHYeCKHX 3apObILWeBLIX MeIKOB (puc. 3). Mopdosornueckaa cnelnan3a- 
lua Aep MOJIHbIX (BOCbMHAepHbIX) aMOCMOPHYeCKUX 3apOAbILeBbIX MCLIKOB 
IPOHCXOMa B eMHMUHEIX culyyadx. B asTHx CayYaAX B allOoCcnopH4yecKHX 3a- 
JOIbILEBLIX MeIKaX BO3MO%KHO Pa3BHTHe 3apoOfblllla, OHaKO HaGs1OLaTb ITO 
‘BJICHHe HaM He yJaJlocb. 

O6pa30BaHHe B Xaula3aJIbHOMW 4YaCTH CeMANOUeK allocnopHuecKHX 3apoOJpbl- 
I€BbIX M€IIKOB, H B pa3JIMUHOM 4MCJIe, He MOXKeT HE CKa38aTbCA Ha COCTOAHHH 
OPMaJIbHOrO 3apOJbIMIeBOrO MelIKa WIM Ha eFO pa3sBHTHH. OTO BJIMAHHE, He- 
OMH€HHO, 3aBHCHT OT HHTCHCHBHOCTH pa3BUTHA allocnopHu. Ouenb yacTo pay 
pXe€CMOPHaJIbHBIX KJIeTOK HaYMHAIOT JleeHHe OHOBPeCMeCHHO HM OOPasyIOT MOII- 
pili anocnopuyeckui Kommuekc. IIpu HamMuMu Takoro KOMIJIeKCa WI 2%Ke XOPO- 
10 pa3BHTOrO allocnopHueckoro 3apOAbIWeBOrO MeLIKa OTMCYEHbI AHOMAJIHH B 
OJIOXKCHHH MOMAPHbIX ALep OCHOBHOTO 3apompUeBoro MewiKka. IIpexye Bcero, 
PH XOpollo BbIPayKeHHOH anocnopHu, Kak MpaBHlIO, He MpOWCXOMMT CJIH- 
HUA MOMAPHEIX AJep B WeHTpalbHoe Apo. AnocnopuaA MOxeT HapyWIHTb Mo- 
APHOCTb 3apOAbIWeBOTO MElIKAa, BbISbIBAA OTXORKNCHHE NOMAPHbIX ACP K Xa- 
a3se. Uacto Ha6miofaeTcd U pa3z0OuleHHe NOJIAPHBIX Aep, T. €. OMHO APO Oc- 
aeTCA y slillesoro alimapata, a Apyroe oTxoguT kK xasiase. AHomMadbHoe MovIo- 
(CHHe MOMAPHBIX AEP MPHBOLUT K pa3sHYHbIM HapyUeHHAM IPH OIWJIOOTBO- 
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peHHH, YTO BUleyeT 3a COOOM HapyleHHA HM B pasBHTHH 2HJocMepMa. Tak, oT 
MeYeHbI CIYYaH OJMHAPHOTO ONMOLOTBOPeHHA, KOra MPOWCXOUT OMIOJOTBO 
peHue AHWeKIeTKH, a ONIOOTBOPeHHe NOJAPHbIX AJep OTCYTCTByeT U3-3a MH) 
yasIeHHOCTH OT AMMeBoro annmapata. HaOsrofaercA Take pasBUTHe AMNION 
HOrO SHochepMa Nocwe CIMAHHA CHepMHA C OJHHM NOJAPHbIM AJLPOM; BTOPO! 
NosapHoe Apo, oTomeilee kK xXallase, erenepupyer. 

HapylleHua B pa3BHTHH S9HOCHepMa MpHBOAAT kK THOeIM 3HFOTHI HIM ped 
3apojpiiua. Han6omee wacTo STH OTKJIOHCHHA BCTPeyaIOTCA Y PaHHUX COPTOB. 

Ilocne akTa OMIOJOTBOpeHHA allocnopHyeckuve OOpasoBaHHA Ipekpallato 
cBoe pa3BuTHe H ObicTpo Aerenepupywt. Ilpu orcyTcTBHH ONJIOLOTBOpeHHA H Je 
reHepalluH HOPMaJIbHOTO 3apO/bIWWeBOrO MelIKa HaOOfaeTCH WHTCHCHBHO 
pasBHTHe anociopHuecKHX 3apoOJbIleBbIX MelIKOB. HanOouee pa3BuTble ano 
CnopHuecKhe 3apoOjbILeBble MeIUKH OOHApyKeHbl Ha WecToH-ceqbMol jew 
Tlocule Hayasa WBerenua. Tak, B 1957 r., korfqa TeMMepaTypHble yCOBMA 3Ha 
YHTeIbHO 3aMeMIMJIH Mpollecc OMIOAOTBOPCHHA, KOJIMYECTBO allociopHueckH?} 
o6pa30BaHHH pe3kO YBeJIHUHJIOCb. 

Ilockoubky anocnopwyeckve 3apoOjbILeBbie Me€LIKH NosyualoT HaHOobIUe 
pasBHTHe IIpH OTCYTCTBHM OIJIOMOTBOPCHHA HM CTapeHHM OCHOBHOTO 3apopplllle 
BOFO M€lUKa, TO MOXKHO MpeANOMORKUNTb, YO allOcnOpuA BHINOMHAeT CyHKUUK 
3aMelleHHA CTaperollero %eHCKOTO TaMeTo*uTa, XOTA BO3MOXKHOCTb Tako“ 
3aMeleHHA (10 HalluM HaGJIOJCHHAM) OCTaeTCA TOMbKO B NOTeHLMH. 

M3yuenue ClOXKHOTO ABI€HHA aANOCNOPHH y KYJbTYpHOM AGJIOHU U ero CBA 
3H C IpoleccoM oMOJOTBOpeHuA HeEOOXOAMMO JIA NO3HaHHA OvONOrHU 93TOI 
BaXKHeHIMeH MJIOMOBOH KYJIbTYPHI. 


Beecowsuiit HHCTHTYT Iloctynusio 
pacTeHueBoycTBa 22 III 1958 
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Hoxaayn Akagemuu Hwayx CCCP 
1958. Tom 120, Ne 5 


SOOJIOlTH fT 


A. C. KOHCTAHTHHOB 
O THITE POCTA JIMMHHOK XHPOHOMH] 
(ITpedcmaeaeno axademuxom H. H. Ilmaaveaysexom 5 III 1958) 


Jlo HacToaujero BpeMeHM Kakue-mHO0 MMTepaTypHble AaHHEle O XapaKrepe 
AHDMBUYaIbHOrO pocta xupoHomuy (Diptera, Insecta) orcyrcersyior, xoTa 
IMeeTCA HeMaJIO HaOMOAeHHH Ha TeEMIOM POCTa JIMYMHOUHEIX NONyAALM B 
SCTECTBCHHBIX (1,7) H HCKyccTBeHHEIX (°,“) ycnOBHAX. 

THM MHAMBULYaIbHOrO POCTa XMBOTHBIX B HanOoJIblueli creneHn xapaxre- 
DMB yeTCA CKOpOCcTbIO Wpollecca, KOTOPad MOXeT ObITh BbIPAKena pasIMYHbIMU 
smocoOamu. Kak noxasai Jmabray3eu (°,°), ckopocTb pocta HaH6omee TOUHO 
Xa PakTepH3yeTCA NpHpalleHHeM CAMHHUbI BEIMYHHBI B eEUHULYy BPeMeHH, BEIUNC- 
ICHHBIM ITYTeM yueTa HENPepbIBHbIX NpHpaljeHul B OeCKOHEYHO MaJIbIe MpoMme- 
KYTKH BpeMeHH. Ilomyyaemaa BeawunHa oGo3Hayaetcx L]manbrayseHom Kak 
yAeIbHaA CKOPOCTb pocta. 

AHaJIM3 BO3PaCTHbIX H3MeCHEHHM YebHOH CkopocTH pocta Jaer HanOoulb- 
MHe€ BO3MOXKHOCTH JIA BbIACHCHHA 3aKOHOMepHOcTeH pocta. Tak, Hampumep, 
CYHCTHIL» SKCNOHEHUMAIIbHBIM POCT XapaKTePH3YeTCA NMOCTOAHCTBOM ero yilenb- 
HOH CKOPOCTH, MapaOomHuecKHli — ee MaeHHeM, BbIPaxkaloluluMcaA ypaBHeHuem 
DABHOCTOPOHHeH runepOospi (°). 

B walllux ucciemoBaHHuAX YJeNbHaA CKOPOCTb pocTa JMUMHOK XHpOHOMH], 
Haxolusach mo mpequoxeHHot IImanbray3sexom (°) copmyuie: 

C " Ig V.—lg Vi 
ee en ieee 
rie V, — pec 2KHBOTHBIX B Bo3pacte f,, V; — B Bo3pacte fy. JLudbepenunpya 
ypaBHeHve Mapadoumueckoro pocta 
Vii (1) 
NpOW3EOMHaA CPyHKUMA x” = nx” 1), nomyuaem: 
dV 


“$a k—1 
oa kmi, (2) 


Tak Kak 


TO 
kmt®-1 
Cy => 
Togcrapiaa B ypaBHenne (2) 3Hauenue V us ypaBHenua (1), umMeem: 
kmt?—4 


Cy = —_ = 


mt 


“|= 


oTKya 
: Cuore. (3) 


Tlocmequee ypaByenue (3), nomyyennoe UImaibrayseHom (°), MoKa3biBaer, 
UTO IIpH NapadouMyeckoM pocTe MpousBefeHve yeMbHOH CKOPOCTH poctTa 2KU- 
BOTHBIX Ha UX BO3pacT eCTh BeMYHHA NOCTOAHHAA (KOHCTaHTa pocra). . 

B wawmx uccnenopanuax yuer pocta wHunnok (Chironomus annularius, 
Ch. dorsalis, Ch. plumosus, Glyptotendipes pallens, Endochironomus tendens 
u Cricotopus silvestris) mpoHsBoquJICA B Ka2KOM OTJCbHOM CJIydae Ha OHOM 
SKSEMIIAPe 2KMBOTHOTO, COfeprKaBlemcaA (C MOMCHTA OCTABICHMA ANLEKMANKH 
10 OKYKJMBaHUA) B BOJe C BBICOKHM Cofep2KaHHeM KUCIOpoya (3—4 mr/a) uc 

AVANoy 


-OIITHMAJIbHBIM TEPMHUCCKHM Pe?KHMOM (TepMocTaT) H OOMJIbHO KOPMHMOM JpoxK- 
kamu. TlepHoquuecki JIMUMHKM MpoMepsMcb NOX ONHOKyApOM Oe3 U3BMeUe- 
HU 2KHBOTHBIX H3 HOPOK H 6e3 KaKoro-IMOO HapylleHHA XOJa UX %RKH3HU. Bec 
JIMUMHOK PacCUHTHIBAJICA Kak (pyHKUMA UX JIMHeHHEIX pasMepos (). Ja Haxo- 
*KJCHUA KOHCTAHTHI pocTa YlesIbHaA CKOPOCTb MHOXKUAaCb Ha BPeMA, CpelHee 
WIA HHTepBasla, B KOTOPOM OHa BbINHCIAacb (°). TlomyseHHble HaMH JaHHble 
cBefeHbl B TaGm. 1. OHH NoKasbIBalOT, 4TO ye/bHaA CKOPOCTb PocTa BCexX HC- 
CJICMOBAHHbIX JIMUHHOK C BO3PaCTOM CHHKaeTcA, IpHuem ee MaseHwe UAeT No 
KpHBoli, OM3KOH K PpaBHOCTOpOHHeH rumepOoule. IlofoOHoe usmMeHeHHe CKOpo- 
CTH pocta XapaKTepHO JIA MapaOomMueckoro pocta (°). O TOM, YTO TaKOH pocT 
CBOLCTBCH JIMYHHKaM XHPOHOMH, CBUJeTeJIbCTBYeT H CpaBHUTeJIbHO BbICOKad 
-CTaOHJIbHOCTh KOHCTAHTHI pocTa y BCeX HCCIeEfOBaHHbIX cpopm (TaOm. 1). Kak 
nmpaBusio, oHa IpHOnMxKaeTcx K 3, XOTA HHOra Nayaer Jo 2,18 u nowquumaerca 
no 3,92. Dru KoswleOaHHA JIA X%MBOTHbIX OJHOTO BUJla BbIPaKeHbl He CTOJIb 3Ha- 
YHTeJIbHO HM, MO-BAAHMOMYy, OOYCJIOBJICHbI He H3Me€HeCHHeEM XapakTepa pocTa 
JIMUMHOK Ha Ppa3HbIX CTaMAX pa3BHTHA, a NOPpeWHOCTAMM MeTOa (M4YHHKU 
W3MepsAIMCb C TOUHOCTHIO Jo 0,1—0,2 mm). Ecsm Obt KomeOaHHA KOHCTAHTbI 
ONPeMeAJIMCb BO3PaCTOM, TO HMeIM Obl KaKY10-TO HallpaBJICHHOCTb, yero B el- 
-CTBHT@JIbHOCTH He HaOwofaeTca (Tad. 1). 

Uro KacaeTcd pa3iHuHi BbIYHCJICHHbIX 3HAaYCHHH KOHCTAHTbI pocta y pa3- 
HbIX (POPM, TO TPYHO PeLIHTb, B KAKOM Mepe OHH OOA3AHBI BUJOBbIM OCOOCHHOCTAM 
*KMBOTHBIX. Pocr JIMYHHOK HaXOJMTCH MO BO3eHCTBHeEM MHOFHX (akTOPOB, 
KOTOpble HE MOTH ObITb HACHTHYHO BOCCO3aHHbIMH B Clyuae BbIPAallMBaHHA 
Pa3HbIX JIMUHHOK. 

Hamme 3akm10ueHHe O NapadomMyecKoM THMe pocta y XHPOHOMH], Haxo,UTcs 
B H3BeCCTHOM IIPOTHBOPeYHH C HMEIOULMMHCH JIMTeEpaTYPHbIMH JaHHbIMH, B TOM 
yucyle HC COOCTBeHHBIMH (7). Ha6sioyqeHHa Haj| H3MeCHEHHeM CpeAHero Beca OCO- 
Oe B pacTymeH NoMyAWHH OLHOBO3PacTHbIX JIMYMHOK (*,°) TOBOPAT O pocrTe 
XHPOHOMH], BbIpaxkatomemcaA S-oOpa3HoH KpHBOH. CxoJHy!o kapTHHy pocta 
Ha6mozan Annaros (8) y mioxqonoh mywiku Drosophila melanogaster. 

OG6bsacHeHve OTMeYeCHHOFO HAMM IIPOTHBOpeyYHA KpoeTCA B TOM, YTO H3Me- 
HeHHA HHIMBUAYasIbHOrO HW CpeHero BeCa XXHBOTHEIX B OJHOBO3PaCTHOH MOT 
JIALHM MpMHUMMHaIbHO pa3JIMUHbl, H TOJIbKO MepBble XapaKTePH3YIOT 3aKOHO- 
MepHocTH pocta ocodeH. Uro KacaeTcad H3MeCHCHHA CpeHero Beca, TO YaCTO OH 
HeceT Ha ceOe oTMeuaTOK KaK 3aKOHOMepHOCcTeH pocTa HHAMBMJyyMoB, Tak % 
ocoOeHHOCTeH JHHAMHKH BO3paCcTHOrO cocTaBa MONyIAWMH. 

Jo u3BeCTHOTO MOM€HTA BCe XKHBOTHHIC B NONYJIAWHH pacTyT, HW AX cpenHui 
BeC YBCJIMUMBACTCA NapadomMyecKH (HW2KHAA NOMOBHHAa S-oOpa3Hol KpuBo;). 
Korga HanOoulee ObICTpO pa3BHBaIOWHeCA JIMYHHKH HAYHHAIOT OKYKJIMBATECA, 
mpekpamaad WHTaHMe WM pocT, yBelMyeHHe CpeqHero BeCa OCOGeli B NONyIALUE 
3aMeIAeCTCA WH NOCTeMeHHO 3aTyYXaeT COBCe€M TIO Mepe BCTYIIeCHHA BCe OOJIb 
mero wucla ocodel B (basy OKYKJIMBaHHA. C NOABJICHHEM B NONYAAWHH KYKOJIO! 
‘CpeHHH BeC JIMYHHOK MOxKeT axe CHHKATbCA, TAK KaK H3 yueTa BbIMalaio7 
HanOoulee KpyNuble ocoOu, Mepemleqmue B Apyrylo da3sy pasBuTua. CreqoBa: 
TeJIbHO, KO NOABJICHHA MepBbIX OKYKJIMBAIOIWHXCA JIMYMHOK HakoleHne “nia 
CTHYeCKOFO BeleCTBa IPOHCXOAHT BO BCeX OCOOAX NONYAAWLMH, B LaibHeHIeM — 
TOJIbKO B ¥aCTH UX, OlarosapsA YeMy CyMMapHBI NpMpocT OvomacchI NoMy Aus 
3aMeWIAeTCA H CO3aeTCA JIOAKHOe BMevaTIeCHHe O 3aTYXAHHM pocTa OTJe/IbHbIY 
oco6eH. IlockoubkKy JWIHTebHOCTh Pa3BHTHA OTIEbHbIX JIMUMHOK B OJHOM 10 
NYyIAWAH MOKeT pasiMyaTpesa B 2—3 pasa (’,°), BIMAHHE STOO takTopa Hé 
XapakTep pocta «cpefHeH» ocoOu upesBEIualHoO BeHKO. To, 4TO cipaBeqIHBC 
B OTHOI€HHM BCerO JIMYMHOUHOFO pocTta, BEPHO MW JIA eFO OTACIbHBIX CTauit 
Kak H3BeCTHO, BO BPCMA JIMHbKH JMYMHKH He NMTAalOTCH u He pactyr. ostomy 
culeqA 34 H3MCHEHHEM CpeHero Beca OCOOel BO BPEMA NPOXOXKMeHHA OTIeNbHO! 
CTaqHu, CHavaa OyeM HaOJOLaTb SHEPIHYHbI pocT; KOTa %Ke OTeMbHbI 
JIMYHHKM HadHyT BKJIOUaTbCA B MpoOlecc JIMHbKH, CpeHHH Bec OyyeT NoBbI 
IaTbCA BCe MeWWeHHee. B pe3ybTaTe ONATH OyeM UMeTb Jeo Cc S-o6pa3uxol 
KPMBOH pocTa M MpefMoularaTh ero SKCNOHEHIMaIbHbI XapaKTep, KOTOpbII 
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TlokasaTeu pocTa He€KOTOPHbIX JIMHHHOK XHPpOHOMH], 
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Ch. plumosus (10 9x3., 18°) 
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Ch. dorsalis (10 9x3., 24°) 
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Chironomus annularius (141 9x3., 22°) 
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Cricotopus silvestris (9 9K3., 24° 
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B JeliCTBHT@IbHOCTH JIMUHHKaM He CBOLCTBeH. Kak HB paHee pa306paHHoM Culy- 
yae, S-o6pa3Haa KpHBax Nowlyyaerca B pesyJIbTaTe MeXaHHYeCKOrO OCpeHeHHA 
H3MeHeHHE B Bece OCOGeH, pacTyu{ux HM MpekpaTuBuux pocr. IlosTomy ona xa- 
pakTepH3yeT He POCT OTACJIbHbIX AXHBOTHBIX, a M3MeHeEHHe OMOMACCHI BCeH MO- 
NyAALMH, OOYCIOBMBaeMOe JelicTBHeM pAa PaKTOPOB, B YaCTHOCTH, CTeMeHbIO 
CHHXPOHHOCTH pa3BHTHA ocoOeH. MuquBNAyasIbubIM POCT BCeX HCCJIeqOBaHHBbIX 
HaMHM XHPOHOMH], HMeeT He SKCNOHCHIMMAJIbHbIN, a NapaOoMyecKHH XapakrTep, 
KOTOpbIM, OUCBHAHO, CBOHCTBEH BCeM IIpeCTaBHTeJIAM CeMelicTBa. OTOT BbLIBOL 
NOATBepARMLaeTCA HW aHaJIH3OM JIMHeMHOTO pocTa XMpOHOMHA. B OaronpuATHBIXx 
TeMMepaTyPHbIX YCIOBHAX (TaOu. 1) H8IMeHeHHA JWIMHbI Tela JIMYHHKHM MpakTH~ 
YeCKH HAXOMATCA B MOJIOMRUTEMbHOU MpAMOJIMHEHHOM 3aBHCHMOCTH OT Bospacta, 
T. €. BH€ 3aBHCHMOCTH OT aOCOJIOTHOH JVIMHbI Tesla ee IPHpOcT B eCAMHULy Bpe- 
MeHH CoBepllaeTcA Ha OJHY u TY 2%e BeHUMHY. B cuyuae 9KCNOHEHUMaJIbHOTO 
pocTa, HCXOJA M3 CYIHOCTH STOO NOHATHA, MPHpOCcT WWIMHbI JIMYHHOK He MO- 
*KeT ObIT BEIMYMHON NMocTroAHHOH. Hakonell, cormacHo HemocpeACTBeHHBIM Ha- 
6IOACHHAM, NOTPeOeHHe MH JIMYHHKaMH XHPOHOMHY B NpeIMHOUHOe BpeMA 
M mepe OKYKJHBAHHeM He OOHapyKuBaeT MOCTeENeHHOFO 3aTyXaHHA, a OOPbI- 
BaeTca cpa3sy. MoxHo ostomy JLyMaTb, 4YTO POCT 2%XKHBOTHBIX TakKe OOPbIBaeTCA 
cpa3y, 6e3 3aTyXaHHA, H, CJIeEOBAaTeIbHO, ero BbIPawKeHHe S-o6pa3HOH KpHBOH 
ObIIO Obl CJIMIKOM HCKYCCTBCHHDIM. 


CapaToBckoe oTfemeHHe Tlocrynusto 
Bcecoro3Horo =Hay'HO-HCCuIeAOBaTeJIbCKOrO 4 III 1958 
HHCTHTYTa O3epHOrO H peuHoro pHIOHOrO 

XO3AHCTBA 


UMTMPOBAHHAA JIMTEPATYPA 


1E. B. BopywxKkuit, Tp. JImmuon. cr. B Kocuue, s. 22 (1939). 2H. B. La 
pouos, Tp. Cesanckoi ruppoduon. cr., 12 (1951), %A. C. Kouctautunos, 
Tp. Capatoscx. Ora. BHMPO, 3 (1954). 4 J. Zaviel, Arch. Entwicklungsmech 
d. Organism, 121, 170 (1930). °®W. HW. WmMaabrays3en, Ipupoga, Ne 9 (1928), 
§6Y. W. Wmanaprays3eun, Poct xusornpx, M., 19385. ?7 A. C Kouctautn- 
HoB, Tp. Capatoscx. oT. BHHOPX, 4 (1956). *® W. Alpatow, J. Exp. Zool., 52, 
407 (1929). *° A. C. Kouctrautunos, Tp. Capatoscx. org. BHHMPO, 2 (1953). 
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SOOJIOTH fl 


lr. ©. MAPTHHCOH 


NPOWMCXOKKJEHHE ®AYHbI BAHKAJIA B CBETE 
NAJIEOHTOJIOTHYECKHX HCCJIEMOBAHHK 


(ITpedcmaeaeno akademuxom E. H. Iaeaceckum 10 II 1958) 


[Ipo61ema mpoucxoxyenua cbayupt Baiikana JaBuo yxe BbISbIBaeT OoubUIMe 
asHorviacHs. 

Kak usBecTHo, Bepemaruu (7°) croam Ha NO3HILMAX MOPCKOrO MpoUcxoxJe- 
MA OalikaJIbCKHX XKHBOTHBIX H pacTeHHli, Tora Kak Bepr (® °) mostHOcTbIO OT- 
MllaJI BJIMAHHe MOPA Ha (POPMHpOBaHHe OpraHnyeckoro MUpa STOTO O3epa HU 
OKa3bIBaJl eFO MpeCHOBOLHOe Mponcxox enue. 

OyHako BCe HCCeqOBaTeH MpH3HaloT upesBblyaliHoe CBOeOOpasHe HU 3HJe- 
3M OalikaJIbCKHX OpraHH3MoB. IloHATHO, YTO 9HAeCMH3M OalikasIbckoli (ayHbl 4 
JIOPbI He MOF ObITb CBA3AH TOJIbKO JIHLUIb C YCJIOBHAMH OOHTAHHA B COBPeCMCHHOM 
myOokoBoJHOM Balikane. Cuntanocb o6mlenph3HaHHbIM, 4TO MpeAKH COBpeMeH- 
bIX OOHTaTeIeH Balikasla MpOHHKJIH B 3TOT PpaHOH OTKYa-TO H3BHe. 

BovIbuIMHCTBO McCJIeqoBaTesleH He pacCMaTpHBaIO CocTaB GOalikasIbcKon 
ayHbl KaK reHeTHUeCKH CHHbIH, a NIPH3HAaBaJIN ee reTeporeHHoe Mpoucxox/e- 
ve. 

He pa30upaa pesyJIbTaTOB JUCKYCCHH NO STOM HHTepecHOH MmpoOuleMe, MbI, 
CHOBBIBAACh Ha TeOJIOTHYeCKHX VW NaJIeOHTOJIOrHYeCKUX (PakTax, NMOMbITaeMcA 
HacTOAleH padoTe OCBETHTb BONPOC O TOM, KOra HW OTKYJa NPOHHKJIM NpelKH 
alikaJIbCKOH (bayHbl B palioH ApeBHero Balikawa, T. e. ObIIO WH Ce NPOHHKHOBe- 
ve B Balikasl JeHCTBUTeIbHO CBA3AHO C MOPCKHMMH TpaHcrpecCHAMH HJIM HET. 

B HacTosulee BPeCMA JOCTATOUHO ACHO, YTO HEMOCpeACTBEHHOTO BJIMAHHA Ha 
OpMupoBaHHe dayHbl Balikasla MopCcKHe BOAbI He OKA3bIBaJIH, TaK KaK MOpCcKaA 
paHcrpeccua B palioH CaMoro O8epa He MPOHHKaJla C HayaJla Neleo3os. 

Ho Bepemaruyu (°) BbICKa3biBasl Mpeknouowkenne, YO Me3030HCKaA BO- 
rouHad TpaHcrpeccua, FoxoAuBwiad Jo MepHuana Unb, B HMKHe- WH CpelHe- 
ypcKoe BPe€MA MOrla MOBJIMATb Ha BOSHHKHOBeHHe MOPCKHX ICeBJOPeJIMKTOB 

Balikane. OH OCHOBbIBaJICH TaBHbIM OOpas0M Ha HaxofKax OploxoHOrHx 
QIOCKOB M3 posta Baicalica B HuxKHeMeOBbIX TYPFHHCKUX CaHWax Sadai- 
aJIba. 

B pesybTatTe TiaTesbHOrO HcCefOBaHHA BCel 1OPCKOH HM HHxKHeMeJIOBOH 
aybl H3 O3e€PHHIX OTNOKeHH Sadalikanbx u Monroy, Hamu (',™*) Obi0 
CTaHOBJICHO, YTO OpraHHyecKHH MHp Toro BpeMeHH — Kak SaOalkallbaA, Tak 
Moxromuu — He uMen HuYerO Obulero CO CBOeEOOpPasHOH GalikaJlbckKoH (ayHou 
uTo (ayHHCTHYeCKHH COCTaB HH2KHEMeJIOBOli CHCTeMbI Ha CbopMupoBaHHe TH- 
WUHO OalikaJIbCKOrO KOMMIeKCa X%XHBOTHbIX He OKa3bIBaJl HAKaKOFO BJIMAHHA. 
pIOXOHOTHe xKe MOJWIIOCKH, OTHECeHHbIe B CBOe BpeMa PammesbMevep (15) 

pony Baicalia, Opimu B AabHeiillemM mepeompeyenenbl (*') H OTHeCeHbI He K 
smelictBy Baicaliidae, a K cemelicrsy Micromelaniidae. Topoputb celiac 
BJIMAHHM CCBEPHbIX WIM }OrO-BOCTOUHBIX MOPCKUX TpaHcrpeccHi B Me3030HCKoe 
IM TpeTHUHOe Bpema Ha CbopMupoBanne (payub! BavkaJla Takxe HE MPUXOMATCA, 

TlameonTosiormyeckHe HCCIeAOBaHHA NOCeMHUX JeT NOKasaJlH, YTO pelllato- 
Lyi0 powlb B (POPMHPOBaHHH HOBOL NpecHOBOAHOH PayHbl Ha asHaTCKOM MaTepHke 
ifpaJiH OFPpOMHble BHYTpeHHNe OacceHusl B Monrovun. 
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B Hauase BepXHeMe/IOBOrO BpeMeHH (CeHOMaHE) BOSHUKIM OOJIbIIMe BOJOeMBI 
TaHyBiuneca or Anonuu u IOxnol Kopen (tak Hasbipaemoro LycumcKoro 6ac 
celia), uepe3 Manbuxkypuo u Monroauio, 40 Cpegueli Asuu (Peprana, Ara6aii} 
B 9toli cepHH KPYMHbIX MU CpaBHHTebHO TyOOKOBOAHbIX OacceHHOB oOuTam| 
BeCbMa cBoecoOpasHad (bayHa KaK MO3BOHOUHBIX, TaK WH OecMO3BOHOUHBIX. H 
UCKJINOUeCHA BOSMOXKHOCTH, UTO BHAYale ITH BOJOeMbI ObIIM COJJOHOBaTOBOJHBIM 
H B KakOli-To Mepe ellie CBA3AHbI C BOCTOUHBIMH MopAMH. HecoMHeHHO, YTO pA, 
oOuTaTesleH ITHX BHYTPCHHHX BOJOeMOB Obl TeHeETHYeCKM CBASAH C MOPCKOI 
cbayHo. OqHako B TypoHe H CeHOHe HataJIcA pacral 9THX KPYMHBIX OacceHHOB 
oOpasoBaslacb lellb KPYMHbIX H MeIKHX O3ep. CuleqyeT yuecTb, YTO AO BO3HUK 
HOBCHHA B 9THX a3HaTCKHX OaccefiHax HOBO MpecHOBOAHOK PayHbl, KOTOPys 
MbI pewviaraeM Ha3biBaTh HEOTUMHMYeECKO H, B O3ePHbIX OacceHHa: 
nasleo308, TpHaca, IOpbl H HHKHETO Meda OOUTasa Ooulee WpeBHAA (bayHa, Ha3bl 
BpaeMad HaMH WaMeoNTUTHUYeEC KOH, NOMYYMBIUWAA YPe3sBbI4anHO WM POKO 
pacmpocrpaHeHue lo Bcemy 3eMHOMy Wapy. EcrecTBeHHO, UTO MaJleOuMMHMYe 
cKad (bayHa UMesla 3HaUHTebHO OOJIbIMMe BO3MO2KHOCTH PaCCeJIHTbCA, Yel 
HeOJIMMHH4eCKasd, TaK Kak pacceleHve MocueqHel, BOSHHKUWeH B WeHTpaJIbHO 
a3HaTCKHXx OacceiiHax Hesafouro JO aubmulcKoro oporeHesa, OblJIo ye 3HauH 
T@JIbHO 3aTPYAHEHO B Pe3yJbTaTe MOABJICHHA HeMpeoOJIMMbIX TOPHbIX H OKea 
HMYeCKHX Mperpagk. CoBepmieHHO MpaBMIbHO OTMeda B CBoe Bpemsa Tenrue, 
(1°), uro «rpynna Ooee crapad HMeJla BO3SMOXKHOCTh MPH pacceseHHH MOJIb30 
BaTbCA MUPpallMOHHbIMH MYTAMM, KOTOPBIX TeovlorMyecKH Oowlee MOJIOAbIe Mp! 
CBOeCM BO3HHKHOBeHHH HM Haale pacceJieHHA yxKe He 3acTaHn». 

Takum o6pasom, bopMupoBaHve HeowuMHMYecKol cbayHb! B Monrosmuu mpo 
HCXOJMI0 B TeyeHHe BCero BepXHero Mesa, paccesleHHe ee MpoTeKaJIO C KOHL 
ero MH MpofouKasocb B MavleoreHe. 

MoxkHO mpesqmouoxKuTb, uo pH CopMMpoBaHHH HeOJIMMHHYeCKON (paysHt 
B LlentpambHot A3uu BO3HHKJIM MepBble KOPHU OalikasbcKol cbayubl. B paOora 
MHOFHX 300JI0TOB HMe@JIMCb CBeeCHHA O HeEKOTOPOH OJIM30CTH OalKaJIbCKHX 
KaCMMHCKMX KMBOTHDIX. Tak, Hampumep, Ba3sukanosa (',?) cunTasia, uTO p# 
6alikasIbCKHX aMPuNo HaXOJUTCA B POACTBeEHHOH CBA3H C KaCHHHCKHMH. Tal 
sues (1°), IpHMeHHB MeTO HMMYHHbIX peaKUMH MpeWunuTalun, TakrKe ycTé 
HOBHJI TeHeETHYeCKYIO OIM30CTb HeKOTOPbIX OalikaIbCKHX aM@unod uw ryOo 
C KaClIWHCKMMH. 

O6bacHeHHe, 4YTO POACTBO Mexy tbayHoH STHX BYX OTMaJIeCHHbIX [py 
OT Apyra BOJOeMOB ABJIACTCA Pe3yJIbTATOM ObLIOH CBASH MexKAY HHMH, He MO] 
TBepxKaeTca reolorMyeckoH oOcTaHOBKOH. Ho uccieqoBaHHA TPeTHUHbIX MOJ 
JOCKOB MIPOBHHIHH CuHbu3aH (13) MoKa3aJIH, UTO B MHOWEHOBBIX O3€PHBbIX OTIC 
*KeuuAX Xoproca u AHAUbIXad BCTPeyaloTCA Kak OalikaJIbCKHe, Tak MW kacnui 
CKHe (OpMbI. 

Ou c:akTbl yKa3biBaloT Ha TO, YTO KOPHH Kak Oalikasbckol cbayHbl, Tak 
MIpeCHOBOAHOFO BIe€MeHTa KaciHucKOH (bayHbl BeAyT K eMHOMY WeHTpy B Le} 
TpaibHolh Asuu. Jlanee, B BepxXHeMeOBLIX (TYpOHCKHX) oTJOmeHHAX ToG6ui 
ckoro AviTad HalieHbl pakOBHHbl OpIOXOHOrHX MOJVJIIOCKOB, ABJIABIUUXCA, MM 
BHJUMOMY, peqKaMW KaK TPeTHUHbIX OalikaJIbCKHX, TaK H CMHbIU3AHCKUX Ba 
calia. Oru 2peBuHue Oalikaluuabl Hamu Ha3BaHbl Palaeobaicalia. 

MoxkHo, TaKHM O6pa30M, MpeAnosOXKUTH, YTO OalikasMuybl NOyYMB cB 
Hayaslo B paccnawaBuiuxca OacceliHax LlenrpaipHol A3uu B BepxHeMeJIOB 
BpeMA, B TeYeHHe IaleoreHa CTaJIM pacceJIATbCA MO KPYMHbIM O38epaM Ha or 
gama WM CeBepo-BOCcTOK, Nonawad B o3epa CuHbu3aHa, CepepHoli Mourosun 
Bocrounoro [IpuOatikanba K Hauamy HeoreHa. HeomumMuuyeckaad cbayHa Obi 
Ooulee WHpokKO MpecTaBseHa B OOWMPHbIX BOXoemMax A3Hu, 4eM B HacTOAuy 
BpeMA, HO OHA, BHAMMO, COXpaHAMaCb TOJIbKO B KPYMHbIX BOMOeMAaX, TOra Ké 
B M@IKHX O3epaX TOCIOACTBOBaa IIpeHMYLLeCTBeEHHO MeHee TpeOOBAaTeJIbHé 
maJleOMMHMYecKad (ayHa. TakuM oOpa30M, HeOJIMMHMYeCKand (tbayHa OOmaqa, 
Oollee H3OHPaTebHOH CHocoOHOCTbWO. 

IIpu npogBuxeHun STOl tbayHbI Ha CeBEPO-BOCTOK HeKOTOpHle NpeAcTaBHUTe, 
BOJHBIX XKHBOTHBIX COXPaHHJIMCb B JaJIbHeHWeM B BUe PeIHKTOB B OTJCJIbHb 
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sepax. He cuyyalino, HallpHMep, HaxowKeHve OalikambceKoli ry6xu Baicalo- 
yongia B o3epe JKerarali Kyub B BEpXOBbAX p. Enucest, mowvutrocKoB Choano- 
iphalus mongolicus Kosh. u Kobeltocochlea michnoi Lindh. 8 osepe Xy6cyryn 
CepepHot Monronun, T. e. Ha Tpacce pasBuTHA u pacnayla O8epHbIxX CHCTeM 
DeTHUHOTO BpeMeHH. Haxom enue TakHX OproxoHorux MOJIJIOCKOB, Kak Fa- 
otia (cem. Melaniidae)s MHOIMCHOBBIX OTJIO2KEHUAX tora CuOupcKoli mtaTopMbI H 
heodoxus (cem.Neritidae) 8 neorene Bocrounoro 3abalikaba TOKE HeCJlyuaHHo. 

SapoquBUINch B KPYNHbIX BHYTPeHHHX Oaccelinax Llentpanpnot A3sun u 
SHTaA B JaJibHeilleM He B MeKHX O3epax KpaTKOBPemeHHoro CylecTBOBaHHA, 
B CpaBHUTeJIbHO KPYNHbIX H Oosee AOMTOBeYHbIX BOMOeMaX, HeOJHMHUUeCKHe 
OPMEI CMOIIH COXPaHHTb CBoe CBOeEOOpasHe, HANOMHHAA B Kakoli-To Mepe 06- 
MK MOPCKHX %XHBOTHBIX. 

Heowumunueckast ayHa mpescrasnena B Baiikane moasmiocKkamu pooB 
aicalia u Liobaicalia, uacrbio Amphipoda, Bepostuo, mmanKkoli u ryOkamMu 
aikalospongia, Lubomirskiidae u Swartschewskia. 

Ho B Baiikane, kak MbI y>Ke oTMeTHIH, OOuTaeT bayHa reTeporeHHOro Mpouc- 
ouneHHA. [lomuMo mpeycTapuTeseli HeEOMMHMYeCKOrO KOMMeKCca, BCTpeuaeTca 
eCOMHCHHO, NaJIeCOJIMMHHYecKad (bayHa, WHpOKO pacnpocrpanennas B Boctou- 
of CuOupH ellie 10 NosBeHHA CaMoro osepa. Uacrb u3 HAX MpHcnocobHach 
yCJIOBHAM OOMTAHHA B CaMoM Balikase, yacTb Ke XapaKTepHAa MHWb WIA 3aJlu- 
0B, OYXT H MpHOperxkHbIx osep (CuOupcKuli aemexT no [. IO. Bepemaruny). 
. MaJIeoJIMMHHYeCKOH (hayHe NPHHaeKaT, HECOMHEHHO, TAaKHe MOJJIOCKH, Kak 
alvata bathybia W. Dyb., V. baicalensis Gerstf., V. piligera Lindh., Bithy- 
ia contortix Lindh., poqonayabHukH KOTOpbIX HalijeHbl B IOPCKHX HW HWKHE- 
EJIOBbIX OSEPHbIX OTMOKeHHAX Sabalikanba H Mourosmuu. Crofa %e OTHOCATCA 
eKOTOpble 1pecTaBuTeH poxoB Sphaerium u Pisidium, npeaku kotoppix (Lim- 
ocyrena) TaK?Ke H3BeCTHBI H3 }OPCKO-HWXKHEMeJOBLIX OTIOxKeHHH Asnu, Ame- 
HKH U Esponpi. B kommeKc MaweoJJMMHHYeCKO (bayHb! BXOJMT, BUUMO, OosIb- 
(oe KOJIMYeCTBO OalikaJIbCKUX OeCNO3BOHOUHBIX, Kak, Hanpumep, Manajunkia, 
exoTopple Amphipoda, Oligochaeta u Apyrue OenTHuecKHe M MaHKTOHHBIe 
OpMbI. XapakTepHOH yYepTOH MaeoJUMHHYeCKUX CSOpM ABJIAeTCA HX WUpOKOe 
ACIIPOCTpaHeHHe MO BCeMy 3CMHOMY Wapy, Pa30pBaHHble apeauibl UX pacipo- 
PpaHeHua. 

Ho NoMUMO AByX BbILWeyKa3aHHbIxX PpyliN %KMBOTHIX, B COCTaB COBpeMeHHOH 
—aliKaJIbCKOM (PayHbl BXOAT elle AKTHBHbIe HMMHIpaHTHl MH tpayHa, PasBUBlUaAcA 
Ke B CaMoM BHalikasle B MepHo ero AJIMTebHOrO CyllecTBOBaHHA. K akTHBHbIM 
MMUrpaHTaM Mbl IIpHYHCJIA€M BOAHHIX MOSBOHOUHBIX: pPbIO U TIOeHA. OOaqan 
BICOKOH AKTHBHOCTHIO llepeABU2KeHHA MO peKaM, OHH He ObIJIH CBA3AHbI C TEM Mac- 
ABHbIM TlepeHocoM B Balikasl, KaKHM XapaKTepH3yIOTCA MpesbIAyuiMe Ba KOM- 
mekca. Mx mepeceseHHe MOTO 6bITb CBA3AHO C HHbIMH YCJIOBHAMH MMTpallHH 

IIpOWCxoqWsI0O B HHOe TeovlorMyecKoe BpeMaA. 

B 3aks10ueHHe Cle yeT OTMETHTb, UTO MOPCKHX» 3JIEMCHTOB B (bayHe Balikasia 
aT. JI. C. Bepr Obi, HeCOMHEHHO, paB, Kora FOBOPHJI O MpeCHOBOAHOM IIpo- 
CXOMKICHHH OalikabcKol (ayHbl; OH OLWHOaJICA TOJIbKO B TOM OTHOLEHHH, 4TO 
opeHHOl cocTaB OalikasbcKoH bayHbl OTHOCH K [peBHeMy MpeCHOBOAHOMY 
IeMeHTY, TOPa KaK Ha CaMOM lee 9TOT KOMIVJICKC 2KUBOTHHIX Oolee MosoOJoro 
poucxo*wKWeHud. BepxueTpeTuyHan, Temiouo0uBant dayHa, WMpoKO pacrpo- 
‘PaHeHHad B TO BpeMA MO BCeMy a3HaTCKOMY KOHTMHeHTY, HUKAaKOTO BJIMAHHA 
a bopMupoBanue cbayHb! Balikasa He OKa3aua, OHA ObiJa MpescTaBseHa mMaweo- 
aMHMYecKUM KoMneKcom (Unionidae, Viviparidae, Hydrobiidae)u ouvenb 
BICTPO BbIMepJia B MepHOR MIMOWeHOBOrO NOXowoLaHHA. 

He cormauiascb ¢ TepMuHOM «MopcKolt 9emeHT» TI. JO. Bepemaruna, Mol 
JIXKHEI BCe KC OTMETHTb MPaBHJIbHOCTb eFoO CyXMeCHHU O Pa3HbIX 9TaMax Nepe- 
ya MpecCHOBOAHbIX OPraHH3MOB M3 MopcKoli B npecHoBogHyio cpexly. Llousaruo, 
(O Halll HEOJIMMHHYeCKHH SIeMeHT, NoWenwWHH Jo Batikana, Npollen WiuTeJb- 
sii mpolece WopMupoBaHHA B MpecHbIX BOJaxX H MOSTOMY He MO2XeT ObITb Ha- 
34H “MOPCKHM», HO B TO 2K@ BP€MA OH TeHeTHUECKH SHAUNTCIIbHO OMe K CBOUM 
OpCKHM Ipey[KaM, YeM MaseouMMHHYeCKHe (POpMEl. 
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CBoeo6pasHe HM «MOpCKOl» OOMK MpeKOB COBPeMCHHBIX OalKaJIbCKUX 2Kh 
BOTHBIX OOBACHACTCA TEM, UTO OHM, BOSHUKHYB B OFPOMHbIX BHYTPeHHUX Oaccer 
Hax IWeHTpasbHol Asun, o6alanu H3BeCTHbIMH H30MPaTe/IbHO-2KOJOTMYeCKHM 
CnHOcOOHOCTAMH — OHH BCeIHIHCb HU OONTAIM JIMUIb B KPYMHbIX BOAOeMaX VIF 
TeIbHOrO cyllecTBOBaHHaA. JIMuIb B STHX OPaHHYeHHbIX YCOBHAX OHH HM MOM 
COXPaHHTb BCIO CBOIO YHHKAaJIbHOCTb M JOHECTH ee lO coBpemMeHHoro Dalikauia 


BalikasbcKad JIMMHOJIOrMuecKad CTaHIuA Tlocrynuio 
BocrouHo-CuOupekoro (busuasa (3: 1191958 
Akajemuu Hayk CCCP 


IMTHPOBAHHAA JIMTEPATYPA 


1A.A.BasuKkaanosa, Tp. Battkanpex. mumuon. cr., 10 (1940). *A. HH. Ba3n 
K awtOB a, Tam xe, 11 (1945). 3° JI.C. Bepr, Buon. xypu. 1, 8.1(1910). 4 JI.C.Bepr 
Vizs. AH CCCP, OMEH, VII cep., Ne 2—3 (1934). ° JI. C. Bepr, Ouepku no du3snyecko 
reorpapun, 1949. ° JI. C. Bepr, Tp. Kapeno-®uucx. org. BHMOPX, 3 (1951) 
7T.10.Bepemaruu, Tp. Kom. no usyu. o3. Batixan, 3 (1930). §&T.1O. Bepema 
ruu, JAH, cep. A, Ne 4, 48 (1933). ® TF. 10. Bepemaruu, Tp. Batkanbcx. aMMHON 
ct., 10 (1940). 14° B.T. ll enruep, O6masa 30oreorpapun, 1935. UT.T.MapTrun 
cou, Exkerogu. BcecorosH. nameoutom. o6u., 13 (1949). @IT.T. Maptuucod, IIpupo 
ma, Nb 4-1955). 4#%T.T.Mapruucon, WAH, 102, N 3 (1955). 4°. PT. MaptuE 
cou, OnpenesmutTeltb Me3030HCKHX H KalHO30HCKHX MpeCHOBOAHEIX MOJ1OcKoB Bocrouxol 
Cu6upu, 1956. 4 E.C. Pammeabmettep, Tp. Baitkanpcx. aumuon. cr., 10 (1940) 
16 7]. H. Tanaues, tam xe, 10 (1940). 
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dlornangn Akanemun Hayrk CCCP 
1958. Tom 120, Ne 5 


SOO/IOLH fl 


MW. K. P)KEMMWEBCKHH 


HEKOTOPbIE JAWAPHOCTHYECKHE NPH3HAKH HAYMJIMYCOB 
TPEX BHJOB BAJIAHYCOB BAPEHLLOBA MOPS 


(ITpedcmaeaeno akademukom E. H. Iaeacecxum 8 III 1958) 


Beceuee pa3BuTHe 300MaHKTOHa B NpHOpexbe Bocrounoro Mypmaua Ha- 
“HHaeTCA C NOABCHHA B MOpe OOJbUIOTO KOWIMUeCTBa HayIINycoB OalAHYCOB 
Tpex BuoB: B. balanoides (L.), B. crenatus (Brug.), B. balanus (L.) @). Tuna 
W3y4eHUA OWMOJOFHH NepeuHCJIeCHHBIX YCOHOrHX HeOOXOAMMO 3HaTb BHOBbIe U 
BOSpaCcTHble WHarHocTHyeckHe MpH3HaKH HX MMUMHOK. OnucaHHio JIM4HHOK 
B. balanoides u B. crenatus no- 
CBAMICHO HECKOJIbKO padot (?°), B 
KOTOPBIX B KauyeCTBe JHarHocTH- 
4YeCKHX IIPH3HaKOB HCMOJIb30BaHbI 
copmMa (pouTo-saTepasIbHbIxX po- 
*eK (puc. 1) wu cooTHomeHHe 
KaylaJIbHoro WHNa uw adJOMH- 
HaJIbHOrO BBIpOCcTa (puc. 2). Boc- 
MOJIb3OBaTbCA IPpHBOAMMbIMH B 
NepedHCJICHHbIX padoTax u300pa- 
2KCHHAMH WH pa3MepaMH HayIWIH- 
yYCOB JWIA ONpeeeHuaA «MypMaH- 


CKUX» JIMYHHOK, K COXKaJICHHIO, 

: 6 Puc. 1. Hanpapaenne cbpouto-maTepambuErx po- 
He BCera BOSMOXKHO: HSOOPaKe- — xex (Gap) y Haynauycos I] craqau. A — B. 
HHA JIMUMHOUABIX CTaMu OJHUX balanoides, 5 — B. balanus, B— B. crenatus 


HM TeX 2%Ke BHJOB HHOra OKa3bI- 

BaloTCH HECXOJHbIMM y Pa3JIMYHbIX aBTOPOB. ITO MpOHCXOANT, BePOATHO, H3- 
3a H3MCHYMBOCTH MOpdOJIOrHM HayIWINycoB 43 pa3JIM4HbIX reorpatbHyecKux 
PaHoOuHos. 

Tak, ouepTaHHa poxek Haynmuycos B. balanoides, mpupomumpre B paOoTe 
(*), HECKOJIbKO OTJHUHBI OT POKEK, M30OPaxKeHHbIX Ha pHCyHKax B (4), H TakxKe 
OT KOHTYPOB «MYPMaHCKHX» JIMYHHOK UT. J. 

Pyefinch (+) cuuraet, uro ero cxeMa J\MarHocTHyeCKHX MIpH3HaKOB JIMYHHOK 
TpeX BHOB OaJIAHYCOB Oe3yCJIOBHO MpHroyva MUb WIA Munbnopta, rye ona 
Oblla cocTaBeHa. J[aHHbIxX O [MarHocTMuecKHX mpu3HaKax mMuMHOK B. bala- 
nus B JIMTepaType HaHTH BoOOmle HE yaJIOcb. 

HepblacHeHHbIM ABJIACTCA BOIpoc O KOJIMYeCTBE HAaYIVIMaJIbHbIX CTaquH. 
Tax, Herz (*) Hatten y muunuox B. crenatus B KamucdopHuuv BoceMb HayIlIN- 
AJIbHbIX CTaMMH, UpHueM Kapamakc y HaymINycoB Obl OOHAapy2xXeH HM Ha 
IV craguu; Pyefinch (°) B Munbnopre ycraHoBU WIA TeX Ke JIMYHHOK TOJIbKO 
WleCTb HAayMJIMaJIbHbIX CTaquH; MOABJIeHHe Kapalakca OTMeyeHO aBTOPOM Ha 
III crayuu. 

BBuly yKa3aHHbIX HECOOTBETCTBHH JIA ONpeweseHHA BOSPAaCTHbIX Tpynlu 
BUAOBOH MpHHaLex*KHOCTH HayMIMycos OalasHycoB mpHOpexba Mypmana, oue- 
BHHO, HeoOxodumM cBoH onpedemutTenb. B faHHoH paOoTe yC/IOBHO MpHHATa 
Knaccu@ukauua Pyefinch (*). Won crapwmmu craquaAmu pasymerlotcs cTaqun, 
Ha KOTOPbIX JMYHHKM MpuoOperator Kapanakc, T. e. III u nocmexyroume. 

Jina nowyueHust HayNHycoB B3pocsble OasAHyCbl BMepHO pasMHO*KeHHA 
NOMeMaIHCb (KaxKIbIM BU OTACIbHO) B CTEKJIAHHbIC COCYIbI C (UIbTPOBAaHHOU 
BONOH; MOABJIABUIMeECA B COCYaX HaylJINyCbl OCTOPOXHO NepeHOCHJIMCh .B MO- 
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JIYMUTPOBble OaHKH, TOKE HalOsHeCHHbIe (pHIBTpOBAaHHOM MOPCKOH BOAOU, 3a- 
BASAHHbIC WICJIKOBbIM M@JIbHMUHbIM CHTOM OaHKH OllyCKaJIHCb B MOPe. Cucte- 
MaTHyuecKH oTOHpaemble MpoObl PUKCHPOBaJIMCb 3% copMaJIHHOM H IIpocMaT- 
pHBasicb To, OMHOKYyJApoM. Takum o6pa30M, B 9KCiepuMeHTe yaslocb M0- 
qyuuTb Haynanycos I] craquu Bcex Tpex BUMOB, a TAKE HayIWIMyCOB II] cra~ 
muu B. balanus, no KOTOpbIM HM ONMCaHbI HX P1aBHbIe AMarHOCTHYeCKHE pH3Ha-| 


A 5 & 


v5 VOY 
‘ 


es; 


He 


——a 


Sie 


Puc. 2. CooTuomenne pa3sMepoB KayaIbHOTO WHNa WH AOMOMHHAJIbHOTO BbIpOCcTa y 

Haylluycos II uw III cranun. 100 x. A — II cragqua HemocpegcTBeHHO Mocwe 

BEIXOJa B WwiaHKToH, 6 — II craqusa nepeg mepexogom B III ctaguw, B— III 
ctamua. J — B. balanoides, /J — B. balanus, /J7 — B. crenatus 


Ku. Tlonyuntb III craguto B. balanoides u B. crenatus He yJaocb; omucanHHe 
STOH CTaquH HU ONpesemHTeIbHaA TaOmHWa COCTAaBJIeHbI Ha OCHOBAHHH MaTepHa- 
Jia U3 MWIaHKTOHHBIX poo. 

Tlepsppim yNOOHbIM JMarHOcTHyeCKHM MIpH3HaKOM, NOSBOAIONIMM pa3JIMuaTb 
HaylIHycoB TpexX BHJOB, ABJIAeTCA HallpaBleHHe PPOHTO-MaTepadA b- 
HbIxX poxek (puce. | dap). Hanpapnenne 3TO yCJIOBHO MOXKHO Ha3BaTb 
«B cTopoHb”» (y B. balanoides, puc. 1A), «Buus» (y B. balanus, pune. 1 5) u 
«BBepx» (y B. crenatus, puc. 1 B); ono ompefensnetca BeIMUMHOM yruia, O6pa3o- 
BaHHOPO MepeceyeHHeM Ocel, NPOBeACHHEIX Yepes POXRKH. Oco6eHHO XapakTepeH 
STOT IpHsHak Ha I] HaynnanbHOK craqun. Pasmepbl poxekK y MepBbIX JBYX 
BHJOB IpHOMH3UTeEIbHO OLMHAKOBHI, a y B. crenatus 3aMeTHO OoJIbIle. 

C nepexoJoM B cTaplive HaylMaJibHble CTaMM HallpaBJIeHHe poxkeK y JIH- 
yuHoK B. balanus u B. crenatus ocraetca HeH3MeHeHHBIM, a y B. balanoides— 
HECKOJIbKO MeHAeTCA, NpHOnM2xKAaAcb K MOJIOXKeHHIO KBBEpX», Kak y B. cre- 
natus. Ilostromy npu quddepeHunaluv JMYHHOK JBYX NOCJeLHHX BUAOB, HMer- 
WMX Kapalakc, HeoOXoMMO OOpallaTbh BHUMaHHe U Ha BTOPOH JMarHocTuyeckuhi 
mpW¥3Hak --COOTHOMeHHeE Pa3sMePOB KayhaaAbHoro WE- 
ma HaOOMUHANLHOTO BHpPOCcTa (ONpesentuTenbHad TaOmula 
H puc. 2). 

1160 


NnpeAewnTeIbHadA TaOTHWa BUROBOH NPHHAARMeE KHOCTH HAYNMUYCOB 
Tu WI] craguh B. balanoides, B. balanus uw B. crenatus 
(4) Pooky HanpaBJieHbI B CTOPOHbI WIH BBepX . Suet 6s a ee 
(3) Poxxku HanpaBsenpr BBepx. AOZOMHMHAJIbHbI BbIPOCT ABHO OovIbUIe 
MOJIOBHHBI KayaJIbHOrO IMMA . 


2 


B. crenatus-(puc. 2, Jif A, B, B) 
(2) Poxku HanpaBseHbI B CTOpOHEI WIM HeMHOrO BBepx. A6,omHHaJb- 

HbIM BbIPOCT ABHO MeCHDbIU@ NOJOBHHbI KayfasbHOrO wna. .... 
B. balanoides (puc. 2, J A, 5, B) 
(4) Poxkku HanpaB.tenbI BHH3. AOZOMHHaJbHbIi BLIPOCT paBeH HM NOUTH 

paBeH MOJIOBHHeE KayJanbHOrO WMA . Sole aac a ae 
B. balanus (puc. 2, JJ A, B, B) 


B_ xkauyecrBe JONOJIHHTeIbHOrO MpH3Haka MpM pasiMueHHM HayMHyCcoB 
. balanoides u B. balanus moxer c1yKHTb OUepTaHne «16a» — JMHUM BepxHeli 
ACTH Tela, COCAHHAMeH KOHIUbI PPOHTO-JaTepaJIbHbIX POXKeK. OTOT Npu3sHak 
coOeHHO OTUeTIMB TakxKe Ha I] HaynuHabHoli craquu. Tak, y HaymiMycoB 
. balanus «106» nouru zyrooOpasex, y B. balanoides «106» Taxxe yrooOpa- 
eH, HO, NepexoA B POXKKH, KOHUbI AY 3aMeTHO H38rHOaloTCA BBepX; y Hayll- 
uycoB B. crenatus HHUA «16a» 3HAUHTeJIbHO MeHee BbIIlyKJla, eM y JBYX 
PyruX BHOB, HM KOHUbI ee, OOpasytomjHe pora, NpHNOMHATHI BBepx Topa3jo 
obue (puc. | u 2). 

Haynunycpi II craqun yvepe3 HeCKOJIbKO Heli Moce NOABJICHHA B MWIaHKTOHEe 
pIPACTAIOT JO Pa3MePOB, HEOOXOAHMbIX JIA JHHDbKH B III crayquiw. Brrpocmme 
aynuuycpt I] craquu KOHTyYpaMH MOUTH HE OTAMYAIOTCA OT TOJIbKO YTO BBIIY- 
MBIIMXCA, XOTA pa3MepaMH 3HAYHTeIbHO MpeBOCXOAAT NocweqHUX. Ito 06- 
POATENIbCTBO HEOOXOXHMO YUHTHIBATb MPH CpaBHeHHH JIMYHMHOK pa3JIM¥HbIxX 
ANIOB, JIMUHHOK H3 pa3HbIX reorpacbwyeckux palionos u T. 1. IIpu moqoOunix 
DABHCHHAX CJIeyeT COMOCTABJIATb He TOJIbKO CpeHHe, HO H SKCTPeMaJIbHbIe 
A3MEPbI 3a BECb NepHO CyMleCTBOBaHHA B WwiaHKTOHe HaylviMycoB aHHoLi 
ray, XapakTepu3ylollve pasMax Ce30HHOM U3MeHUHBOCTH. M3-3a SCombIon 
3Me€HUMBOCTH pa3Mep JIMYHHOK, KaK BUJOBOH Mpv3Hak, HeyoOeH MW HeHae- 
eH. 

Bce BuJOBbIe WHarHOcTHYeCKhe NPH3HaKH OCOOeCHHO XOPOLWO BbIpaxKeHbl Ha 
[ HAYMIHaIbHOH CTA, HW OHAXKAbI YJIOBJICHHIe, JIErKO yCTaHaBJIMBaloTCAa H 
cTaplmuwux cTayun. 

OnucaHHbie JMarnocTuyeckHe MpH3HakKH MHOra UMeHOT HHAMBULYyaJIbHble 
TKJIOHCHHA, XOTA WH HE3HAUHTEIbHBIe, HO BCe Ke MOryline NoBMeUb 3a codon 
WIHOKH B ONpeseseHuu. Bo u36exaHve 3TOFO CJleyeT BECTH ON|pesemenue OOA- 
ATEJIbHO M10 OCOMM AuarHOCTHyeCKHM MIpH3HaKaM (poxXKH M WHMbI), YTO Laer 
OBePpWeHHO HajexKHble Pe3yJIbTAaTHI. 

Tlo HaliuM MpeBapvTebHBIM JaHHbIM, POCT H YHCO JIMHeCK y MYPMAHCKHX 
miuMyTcKux (4) naynuimycos pasHunEl. [ostomy B ycopuax Mypmaua mpH- 
€HATh KlaccHduKalulo BCeX BO3pPacTHbIX Tpynn no Pyefinch moxHo moKa 
Mlb B YIMPOUleHHOM Bie: 

a. Haynumyc we uMeer pasBuToro KaylaIbHOoro WHMa HW aOJOMHHAaJIbHOTO 
pIpocta (MepBad HayNHabHan cTalua). 

6. Haynanyc umeer pa3BuTO KayasIbHbI WIHT M AOMOMMHAbHbIM BbIPOCT, 
D He MMeeT Kapallakca. 

B. Haymauyc umMeeT Kapallakc M OHH Tas. 

r. Haynanyc umeer Kapanmakc M TpH ruiasa (MoceqHAA HayllWIMalbHaA CTa- 
AA). 

MypManckax Onoulormueckad CcTaHid [Jocrynusto 


KomscKxoro dusuana um. C. M. Kuposa 27 Il 1958 
Axkajlemuu HayK CCCP 
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PUSHOJOLHS 


JI. Tl. CEMEHOBA | 


M3MEHEHHE HEPBHbIX OKOHYAHHH B MbILIEYHOM TKAHM 
MPH E-ABHUTAMHHO3E Y KPbIC | 


(ITpedcmaeaeno axademuxom H. H. UI manveaysenom 1 ITT 1958) | 
| 


C Tex Nop Kak Osanc u Bypp (*) cooOmunn cBow HaOMI0AeHHA O MBILUCUHbID 
napalwuaxX MOJOAbIX KPbICAT, HaxolaujMxcd Ha E-aBuTraMMHO3HOH jMeTe, % 
Teru wu Tlannenretimep (?)—0o6 aHasiorHuHbIx NapalWyax y KPOJIMKOB HM MOPCKYH) 
CBHHOK, rHcToNaTorenes STHX NMOBPexeHUM HM UX CBA3b C E-aBuTaMHHO3OM Ob! 
JH MpeyMerom psa uccieqopannit. JIummuy (*) o6pa6ora MaTepval OBanc: 
u Dyppa u Halllen Combine ereHepaTHBHble H3MCHCHHA B WeHTpaJIbHOM HePBHOr 
CHCTeMe 3THX KpbIC. Diinapcouw wu Puurcregr (*) o6Hapy2KHJIM H3MeCHCHHA TOIbKC 
B J\BHPaTeIbHbIX KJleTKaX CMHHOrO Mo3sra. Macon (°) HaOsoqal Nepepoxw enue 
KaK alllapaTa MOTOPHbIX OKOHYaAHHM B WopaxKeHHbIX MbILMMax, TaK H B MOTOP 
HbIX KJleTKaX NepeqHHX pOroB CNMHHOTO MoO3sra. OTa rpynna aBTopoB MpHslep 
2KUBaeTCH MHeHHA, YTO Mpolleccbl MHOAMCTpOduN MmpH aBuTamuHose E ABMAIOTC! 
BTOPHUHBIMH HW HaCTYMAIOT B pe3yJIbTaTe MepBHYHOTO MopaxkeHHA HEPBHOM CH 
CTeMBI. 

Oyuaxo Bepu (°) u Onpxor ("), Npopeniive pA rucTOMOrHyecKUX Hcce1o 
BaHHH, He Halli H3MCHeEHHM BO BCeH HEPBHOM CHCTeMe HM CUHTAIOT, YTO Nlapay" 
HacTylaeT He B pe3sysIbTaTe JlereHepaTHBHbIX H3MCHCHHH B HEPBHOH CHCTeMe, % 
B pe3yIbTaTe HeKPo3a H THaJIMHOBOM JereHepalluu MbilleuHOH TKanH. Tlannex 
reliMep (°) mucasI, UTO BHAHMBIX H3Me€HeHHH B NepudbepHueckHx HepBaxX H MC 
TOPHbIX OKOHYAHHAX B CKeJIETHBIX MbILIWax mpH E-aputamuyHo3e Het. TepmMu 
HaJIbHbIe HEPBHbI€ KOHIeBbIe MIaCTHHKM MbIIeYHOrO BOJIOKHAa, MO ero JaHHbIM 
XOPOIMO COXpaHAIOTCA B CepeduHe JereHepHpytollero MBIMWeYHOrO BOJIOKHA. 

IlepOakoza (°) ycTaHoBusia, YTO OUATOBOMY XapaKTepy H3MeHeHHH B MBIL 
llaX COOTBETCTBYeT TAKOH WKe XapaKTep H3MCHEHHH B HEPBHBIX IJIEMCHTAX. 

Hacrosimee uccmeqoBaHve MOCBAMeHO BOMpocy 06 H3MeHeHHAX B epude 
pHueCKHX HePpBHbIX TpHOopax MBI Mp aBuTamuMHo3e E B cBA3H C 3aqauel 
YTOUHEHHA B3AMMOOTHOWeHHH Me2K AY HEPBHOH MH MbILICYHOM CHCTeMaMH IIpH 9TO} 
3a60J1leBaHHH. 

MaTepHaad HM MeTOAUKA UACcneRoBAaAHHA. [nA nony 
Ye€HHA MBIIMeTHOH AMCTpO*UA NOAOMbITHBIE KPbICbI COJepRaUCb Ha CTaHapT 
HOH Ka3eHHOBOH MeTe (1HWIeHHOH BuTamuHa E), mpeqmowenHolt Oc6opxHo! 
uw Mengenem: KaseuH 18%; Kpaxman 54%; cBHHoe TommeHoe cano 22%, ppiOu 
«up 2%; comeBat cMecb 4%. K ocHOBHOMY pallHOHy JOOaBAANUCh Cyxue Ne 
Kapckuve powxxuH To 1,5—2 r Ha KaxkOe KUBOTHOR B JeHb. 

PKUBOTHBIC BbLILepXXHBaIHCb Ha Mere Wo 14 mec. Onbir Opin mocraBue 
Ha 40 MOJIOQbIX KpbIcaxX caMiaX HM BKJNOYa 2 cepuu. | cepua: 40 Kppic He 
XOMMJIMCb Ha jiuete 20 14 mec. KonrpoubHaa rpynma coctapasna 10 Kppic 
I] cepusx: 8 kppic cofepxamucb Ha JueTe fo 8 Mec., a 3aTeM MepeBoquHc 
Ha HOPM@JIbHbIM KOPM. 

Hecreqopaach UKpoHoOxKHaA Mba. Marepnan duKcupoBavica B past 
HbIe CpoKH B 12% HelirpaibHOM cbopMamMHe, 3aTeM OOpadaTHIBaICA MeTOIO: 
cepeOpaHOol uMMperHalluuH mo cnocoOy BumpuioscKoro — Tpocc. 
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Puc. 1. PeaktTupHoe pa3pacTaHuHe Puc. 2. MotopHoe HepBHoe OKOHYaHHe 


HeEPBHBIX BOJOKOH B HKPOHOXKHOH B ereHepHpyiomleli MblweYHOH TKaHH 
MBILULWe Kpbicbl. ABHTaMHHOS E (7ec.). Kppicbl. PopMawHH. BuabuloBCKHH — 
®MopmatuH. Busaputosckuli — Ipoc, Tpoc. 900 x 

900 Xx 


Puc. 3. Jlerenepalua HepBHO-MbILUeYHOrO 
BepeteHa. WMopMaqHH. BuJibuiopckn — 
Tpoc. $00 x 


JIAH, rv. 120, Ne_5, Cemenosa 


Pesyapbtartnh. Tlepssima cumntoMamn 3a6omenanns CaMILOB_ KDpbICc 

oT HeqocTaTkKa BuTaMHHa E B rne ABJIAIOTCA LerenepaTHBHble H3MeHeHUA rep- 
-MMHaTHBHOrO alimapata. Uepes 2—3 mec. noce Havana onbira HaunHaerca 
Mpotlecc paspylleHua cnepMaTosoHzos. Benex 3a ru6embio crlepMaTo30H OB B 
~§2TOT Mpollecc BOBJICKAaIOTCH MOCIEMOBATeMbHO JPyrHe KCTOUHLIE 3JIeMeHTHI 
“cnepMaTorenesa: CilepMaTH{bl, ClepMaTOWUMTb! Wu crepmMaToroHHH. Cemennpie 

KaHaJbla Wepopmupyiorea. loxpoOnoe ructromormueckoe onucaHue ceMeHHH- 
KOB Kpbic np E-apuramunose Opiio ano B. A. Kygzpamospm (1°) a ap. Kppicer 
KOHTPOJIBHOH Tpyibl NO KOHMa OlbITa He OOHAPyKUBANH HUKAKHX MpH3HaKOB 
-flereHepalluH CeMeHHHKOB. 

IIpouece Aucrpotbun B MbIUNax npn aputramunose E y xppic wer 3naun- 
TeJIbHO MeJWICHHee, YEM Y MOPCKHX CBHHOK H KPOJIMKOB. STO aeT BO3MOXKHOCTH 
QOBObHO MOApOOHO MpoceluTb MopoJIorMuecKHe H3MeHeHUA B MbIIMeUHOTi 
TKaHH H B e€€ HHHePBalHOHHBIX MpHOopax. 

Uepes 4—5 mec. nocwe nepepoga KpbIC Ha CrellManbHylO AMeTy Ha6woja- 
IOTCA NePBbIe PeaKTHBHbIe H3SMCHCHHA B MbIIlax. OTH H3MCHCHUA HadMHAaIOTCA 
€ O¥arOBOH MpouHepalun MBIMCUHEIX Aep, C NOABMEHHA 3epHUCTOCTe! Bcap- 
Koma3sMe. Uacrb BOJOKOH TepxeT NoMepeynyto HCuepueHHocTb. HaGmiosarores 
Pa3pbIBLI CapKOJICMAaJIbHbIX OOOOYeK H TNOABJICHHe MaCCbI Makpodaros. 

B HepBHBIX OKOHYAHHAX B TEYeHHE ZTOFO CPOKa CYLIeCTBEHHBIX H3MeHeHHit 
OOHapyXHTb He yHasocb. MoTopHble OuALIKH HMeIOT HOPMaJbubIii XapaKTep. 
Bo BCAKOM Cylyuae, B OCOOCHHOCTAX HX TOHKOM CTpyKTYPbI HeT HUKAKUX MpH- 
3HaKOB, CBHJleCTCJIbCTBYIOWIMX O HaPyWIeCHHH HeEPBHO-MBILMeYHOM CBA3H, KOTOpas 
MOrsia Obl IIpeMATCTBOBATh HOPMAJIbHOMY TIpOBeAeHHIO HeEPBHOTO MMITybca UH 
CMOCOOCTBOBaTh, TaKHM OOpa30M, pa3BHTHIO peaKTHBHBIX H3MCHEHHIi B 
MBILUIax. 

M3MeneHusa B MepudepwuecKHX HepBaxX HW TePMHHAJIbHBIX OKOHYAHUAX 
HKPOHOXKHOM MbIIMUbI yqaeTCH KOHCTATHPOBaTb HeCKOJIbKO 032%Ke TOTO CpoKka, 
€ KOTOPOrO CTaHOBATCA 3aMeTHBIMH H3MCHECHHA MBbIMICYHOH TKaHH. 

HismMeneHuA B HEPBHBIX OKOHYAHHAX HaYMHAIOTCA C pasBOJIOKHeHHA TepMH- 
HaJIbHbIX Pa3BeTBJICHHH HePBHbIX BOJIOKOH. HepBuble BOJIOKHa CHJIbHO pa3BerT- 
BIIAIOTCA BUOJIb MBIMeYHOTO BOJIOKHAa, MpHoOOperTaloT HeEpOBHble KOHTYPbI, 3aBH- 
CAMMe OT YTOJUJCHHA HEKOTOPBIX yuacTKoB (puc. 1). 

Hadsmoyatoulaaca (bparMeHTalluA MAKOTHHIX OGOOUeK HM pacnal Helipodu6- 
PHJJIAPHBIX CTPyKTyYp OOHapyxKuBaeTCA Mpexe BcerO BO BHYTPHMbILIeUHbIX 
HePBHbIX BOJIOKHaX HW. HEPBHbIX OKOHYAHHAX. CuelyeT MpeANoOxKUTb, U4TO 
Tpolecc MereHepaWWH HauynHaeTCA C HePBHbIX OKOHYaAHHH HM oOTCIOa pacmpo- 
cTpaHsetca K WeuTpy. Pa3spacraHve TepMHHaJIbHbIX BeTBeM HEPBHbIX BOJIOKOH 
COnpoBoxwaeTcA YTuneptpodueHt HM HOBOOOPasOBaHHeM MOTOPHBIX OVJIALIeK. 
QToT mpollecc oTYeTIHBO OOHapyxuBaeTcA Ha 8—9 Mec. pa3BUTHA MbIWeuHOL 
Auctpopuu. Motopuyio OAUIKy MOXxHO HalTH MOUTH Ha Kay%KJOM MbILLeuHOM 
BOJIOKHe, B TOM 4HCIe H Ha JereHePpHPYIOUIMX MbILeYHbIX BOJIOKHAX (puc. 2). 
B pale WBUuraTeIbHbIx OAMIeK HaOWIOJaeTCA 3HAYHTebHOe YBeHYeHHe Ajep 
B MofjoluwBe. B HeEKOTOpIX CJ1y¥aAX Ha OHOM H TOM 2Ke MBILIeCYHOM BOJIOKHe MO- 
XKHO OOHAPYXKHTb J[Be MOTOPHble OAWIKH, Je*Kallve PAOM, IPH 2YTOM — OHO 
OKOHYaHHe — COBepIIeHHO HOPMaJIbHOrO BHAA, a Apyroe NosBepriocb Merene- 
palluu wu pacnany. OuepnyHo, mpollecc HOBOOOpa30BaHA MOTOPHbIX OVJIALIeK 
COMmpoBoxkaeTcd JereHepallueli U pacnayom mpesqmecrByomux. HoBoodpasosa- 
HHe€ MOTOPHBIX OJIAWIEK MpOHCXOAUT MYyTeM OTBeTBJICHHHM HEPBHbIX BOJIOKOHEIL 
OT M@2KMBIILIC4YHbIX HEPBHbIX BOJIOKOH WIM OT paspacTaHHA HepBa yrKe CylecrT- 
ByloulerO MOTOPHOrO HepBHOro okonyaHua. Uepes 10—12 Mec. llocyle Havawa 
OUbITa KOJIMYeCTBO MOTOPHbIX HEPBHbIX OKOHYAHHH 3HaAYHTeJIbHO YMeHbINaeTCA 
MO CpaBHeHHIO C KOHTpOJIeM. 

Takylo 2Ke KapTMHy JereHepaluu H pacnaya OOHapyxUBaloT H HepBHBIe 
3JIEMCHTbI HEPBHO-MBIIIeYHBIX BepeTeH (puc. 3). Ho Takue cHIbHbIe ereHepa- 
THBHbIe IIPOWecchl B HePBHOM CHCTeMe HaOMOMAlOTCA JIMIb B C/lyuae pacnata u 
pesopO6lHH MbILIeYHbIX BOJIOKOH, Kora HepBHbIe OKOHYAHHA TePAIOT CBOH pa- 


6ounH cyOcrpar. 
1168 


| 


13 mpHBeleH HBIX JaHHbIX MOXKHO CllelaTb gaksOUeHhe, YTO TOTepA Hep 
HbIX OKOHYAHHH ABJIACTCA BTOPHUHHIM Npolleccom, E-aBuTaMMHO3 He HauMHaertc 
Cc NoTepH HepBHbIX OKOHYAaHHH. 

Ha Ooulee No3qHHX CTaquAX apuTamuHosa (14 Mec.), Kora MbILUeuHaA TKaH 
nowBepraercA uacTHUHOMY pacialy Ha MHOOACThI WIM YaCTHYHO 3aMellaeTc 
COCIHHHTeIbHOH TKaHbIO, OT HEPBHbIX OKOHYAHHM OCTAIOTCA JIMUIb MaJICHbKY 
(parmentnl. Ho jaxke Tora, korya MbILMeuHaA TKaHb CHJIBHO JerenepHpoBadla 
MOXKHO BCTP€THTb HOPMaJIbHOe MOTOPHOe OKOHUAaHHe (puc. 3). 

Kppic Il cepuu onbiros 3a6uBain vepe3 3—5 Mec. llocule NepeBoda Ha HOPMAJIE 
HbId KOpM. TucTomorMueckHe UCCeOBaHHA MWoKa3saJIH, YTO K 3TOMY BPeMeH: 
IIpOHCXOAHJIO BOCCTAHOBJeHHe KaK MbILWeUHOH, TaK H HEPBHOM TKaHH, HO BOC 
CTAHOBJICHHe MbILMeYHOH TKAaHH HECKOJIbKO OllepexKaJlO BOCCTaHOBJICHHe HepB 
HbIX OKOHYAHHH. Ha Takux WpelapaTaxX MOXKHO BCTPeTHTb HOPMAaJIbHbIe MBILMJey 
Hble BOJOKHa H Ha HHX — JlereHepaTHBHble HEPBHble OKOHYAHHA. 

OTOT SKCIePHMEHT elle pas NOATBePxKAaeT, UTO ABJIEHHA MHOLUCTpoduH Mp! 
E-aBHTaMHHO3e ABJIAIOTCA MePBHYHbIMH MH, OUCBH HO, CBA3aHbI C H3MCHeHHe! 
OeIKOBOFO COCTaBa MBIIMeYHOH TKAHH, a H3MeCHCHHA B TlepHdepHueckOH HePpBHO! 
cucTeMe — BTOPHUHbIMH. 

Buspogu. 1. Jerenepatua uv pacnay MOTOpHBIX OAWIeK HW CBA3AHHDI: 
C HHMH HePpBHbIX BOJIOKOH B lIpefesaxX ONHOM MW TOM Ke MbIMUE mpH E-aputa 
MHHO3e IIPOHCXOMHMT He OAJHOBpeMeHHO. B To BpeMA Kak B YaCTH H3 HUX OOHA 
PyXHBaercA ABIEHHe pacnaya, B ApyrHX —HOPMaJIbHaA CTpyKTypa MposommKa 
eT HEKOTOPOe BPEMA COXPaHATHCA. 

2. Muoguctpodus mpu E-apuTtaMuHo3e He ABJAeTCA CleqCTBHeM JereHepallu! 
HeEPBHbIX OKOHUAHHH. 

3. ToJIbkKO IIpH 3HaYHTeEIbHOM MOBpexKTeCHHH NoMepeuwHonosocaToH MbIlMey 
HOH TKAHH HaOsOMaeTCA PeyKUNA OObWOTO YNCIAa HeEPBHbIX OKOHWAHUE. 

4. Ilupoko pacnpocrpaHeHHble HeKpo3bl BeqyT K 3HaYHTeIbHOH mNoTeps 
HePBHbIX OKOHYAHHH Ha WereHePpHPYIOWHX MbIILNeCYHbIX BOJIOKHAX. 

5. Uncao HepBHBIX OKOHYAHHIi BOSBpalllaeTcA K HOpMe IIpH BOCCTAHOBWJIeHH) 
MbBILM€4UHBIX BOJIOKOH. 


Tloctynusto 
28 II 1958 
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IMBPHOJIOTHA 


T. A. ETIA® 


COEAMHEHHE FAMET B OTCYTCTBHE HOHOB KAJIbDIULHSA 
Y OCETPOBbIX PbIB 


(ITpedcmasaeno axademuxom H. H. Il maaveaysenom 4 III 1958) 


IIpeqnonoxenne J1é6a (1,2) 0 Tom, 4To HoHBI Ca ABAAIOTCH (baKTOPOM MpoHMK- 
HOBCHHA ClepMaTO30HAa B AMMO HM HYKHBI JIA COeAMHEHUA Tamer, JO CHX Top 
Mpofoxkaer OCTaBaTbcaA rHunoTesoli (°). 

Y mopckux exeli Strongylocentrotus nudus u S. intermedius (*) u cenpau 
Clupea pallasii (°) B Geckambuesbix cpeax He OCyIeCcTBAAeTCA CTAMYUpyl0- 
mjee BIMAHHE Aa Ha JBM2KeHHA ChepMaTosouyoB. B orcyrcrBue Ca mpexkpa- 
WaeTCA TakxKe ClepMOarrsIOTHHUpyroulee WelicTBHe cofepxKalero cbepTHH3HH 
PacTBopa CTyeHUCTOrO CJIOA Alilla MOpcKOrO exa MH AMYHOH BOB (°). Oru cbak- 
Tb, XOTA H TOBOPAT B MowIb3y runotespt JléOa, OMHAKO He MOTYT CYKUTb Mps- 
MBIM JOKa3aTeIbCTBOM ee ClpaBequBocTH (*). T. Amamoro (7 8) npeqnosma- 
raeT, UTO HOHbI Ca Hy2KHbI JIA COCMHHCHUA TaMeT, MOCKOJbKYy CiepMaTO3O0H Jbl 
B OeCKaJIbIMeBLIX CpeaX NMOABHAKHBI, a Alilla BCe-TaKH He OMIOMOTBOPAIOTCA. 
Oyuako vou! Ca HYKHDI He TOJIbKO JIA ONOAOTBOPeHHA, HO H JIA UCKYCCTBEH- 
HOH akTHBalluu sau. Ilostomy HeOMIOAOTBOPAeCMOCTb AIL B OeCKa/IbILMeBbIX 
cpellaxX MOXeT ObITb OOYCJIOBJICHa KaK OTCYTCTBH€M KOHTAaKTa ramet, Tak H TeM, 
YTO IPH HaJIMYHH KOHTaKTa B 9THX YCJIOBHUAX HE MOXKET OCYIMECTBIATbCA AKTH- 
BaluA Alla No BIMAHHeM CrlepMaTO30HJa. 

IIpamoi oTBeT Ha BoMpoc O powH HoOHOB Ca B coeqHHeHHM TaMeT JOJKHO 
aTb MHKpockomMyeckoe HCCeOBaHHe AMI, OCCEMeCHEHHBIX B OTCYTCTBHE Ca. 
B mutTepaType TaKHX JjaHHbIxX HeT. B nepBbIX OMbITaX aBTOPa, MpOBeeHHbIX Ha 
AUlWax CeBpIOrH, CllepMaTO30HJbI He OblIH OOHAPYy2KeHbI HH B Alle, HH B Ka- 
HalbllaxX MUKponuuie (°). OfHakKO B Mpollecce asbHellWero HCCIeEMOBaHHA, MpH 
M3Me€HEHHH MeTOANKH, B OTCYTCTBHe HOHOB Ca OblvIo MOyueHO coeqMHeHHe ra- 
MeT, He MPHBOAuee K aKTHBalHH ANU. HuxKe u3aralorca 3TH aHHble. 

O6beKTOM OMbITOB Cay2KUIM Alia ocerpa (Acipenser giildenstadti colchi- 
cus v. Marti) u cepproru (Ac. stellatus Pall.), nomyueHuble or runodu3HpoBan- 
HbIX MpOu3sBoTUTeset. B OecKasbUHeBbIX Cpeqax CNepMaTOSOHbI OceTpa H CeB- 
NIOTH MOABHXKHbI, OAHAKO Ala He ONMORoOTBOpAIoTcA. Yxe locate 5—30-ce- 
<YHIHOTO Mpe6bipanua au BO,05 M pacrsope oxcanata Na cBx3bIBaIOTCA HOHBI 
ca WM Alla TepAIOT CHOCOOHOCTh OMNOAOTBOPATLCA B OecKaJIbUMeBLIX Cpeax 
Hampumep, B 0,01 M pacrgope oxKcaslaTa); B TO Ke BpeMA, Oyyun MepeHeceHbl 
3 Ca-cojlepKaulyio cpeny (peunyto Bosly), Take Alla MOryT OMIOLOTBOPATLCA 
laxke uw Mocue 10-mMuHyTHOrO BbIqepxKUBaHuA UX B O,05 M pacrBope oKcasata 
10). Vicxo4a 43 9Toro, B HacTOAMMeli paOoTe WIA CBASbIBAHHA Ca Alla BbILep- 
KuBaH | unu 2 mun. B 0,05 M pacrBope oxcasata Na, 3aTeM MepeHOCHJIM HX 
ia 3 Muu. B 0,01 M pacrsop, Nocme uero uacTb AMI, OCeMeHAIM B CBexKel 
iopunH 0,01 M pacrBopa oKkcanaTa, a fpyrylo 4yacTb, ciyxKawyyro 
‘OHTpoJiem,— B Boge. B ofHom onpite (Ne 1) KonTpoubHbIe Aa MoMmerlaiHn 
3 BOAY Ha 5 MUH. 6e3 MpeABapMTeMbHOrO BbIepxKUBaHHA UX B OKCaaTe HU 3a- 
eM OCEMeHSIH B BOJe. OObeMbI 2%KUAKOCTH H CHEPMb! B ONbITe H KOHTPOWe Obl 
IH Ha KOBbIMH CrepMa HCMO/Ib30Basacb eI bHad HIM MpeIBapHTebHO pas0aBJeH- 
jaa (1:1) 0,01 M pacrsopom oxcanata Na (qa cBa3piBaHuaA Ca, ecJIM OH 
; cllepme Hmeetca). PesybTaTb! B OOOMX CyYaAX ObIIM OAMHAKOBBIMH. 
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Ina yueTa pe3yJIbTaTOB OFbITOB YaCTbh AMI, PUKCHPOBAIH AHAKOCTHIO Car 
(pemuue uepes 1 u 2, a B OLHOM ONbITe — uepes 4 MHH. TlOCse OCeMeCHEHHA. Cpa 
Bg 1 MMH. MocTaTOueH He TOJIbKO JIA YCTAHOBJICHHA KOHTaKTa CNepMaTo3ony 
c afiIloM, BOSHHKalOMerO B KOHICBOM KaHaJIblle MHKpomMse B MHTEPBaJe OT 
no 10—15 cex. nocme ocemenenna (''), HO HM AIn pacnpocTpaHeHuA KOpTHKaJI 
HbIX H3MCHeCHHH M BbI,eeHHA KOPTHKaJIbHbIX TpaHyu (77), MO KOTOPbIM MOx 
CYAMTb O peakUHH Alla Ha KOHTAKT CO ClepMaTO3SOHJOM. Bmecte c Tem, 1 
l-MHH. cpoke ClepMaTO3OHAbl HaXOJATCA elle B MHKPOMMJIAPHOM KaHaJIbl 
(11), uro oGjleruaeT OTLICKAHHe UX H MOSBOUAeT C COMLIOH YBePCHHOCTbIO TC 
BOPHTb 06 UX OTCYTCTBUM B Cyyyae, CCM CHepMaTOSOMAbI He OylyT oOHapyxe 
HbI B MUKPOMWJIAPHbIX KaHaJibllax. 

I[pyrylo vactb AML (pukcupoBasH Ha craquu 4—8 OnacToMepoB AA yuer 
MpOWeHTa ONJOJOTROPeHHA MO KOuIHUeCTBY APOOALAXCA SIMIL. 

Cpe3bl aHHMaJIbHOM YaCTH AHI, TOMMHOH B 7 p OKpalMBaJIH 2KeJIe3HbI! 
reMaTOKCHJIMHOM uM a3aHoM Ho Teligenratiny, a Takxe 10 Membreny Cc MOKpacko: 
CBeTOBbIM 3evleHbIM. A3AaHOBBIi MeTOJ, IPH HCMosb30BaHHH HepasOaBJeHHOr 
pacTBopa aHHAMHOBOTO CHHero LaeT HavGouee NOJHYIO KapTHHY, Tak kak Lud 
(pepeHiivabHO OKpallluBaeT ClepMaTO3OUALI, KOPTHKAaJIbHbIe TpaHyJIbl H OCO 
JIOUKH. | 

Onpitbi ObIlM NocTaBseHbl Ha UKpe 3 camoK oceTpa u | camKu ceBpioru. H. 
MH KPOCKONMYeCKHX UpenapatTax ObilIo H3yyeHO 52 Alita, OCEMCHCHHBIX B pac 
TBOpe OKCalaTa, H 29 KOHTPJIbHbIX AWW, OCCMCHEHHEIX B BOJe. 

PesysbTaTbl MpescTagieHb! B Ta6m. 1. Bo Bcex onbiTaX Np OCeMeCHeHHH | 
Bole Alla OMIOLOTBOPUMHCh (MPpOWeHT ONJIOOTBOPeHHbIX AMI, B UKPe Pa3Hbie 
CaMOK Bapbupyer), a IPH OCeMCHEHHH B OeCKaJIblMeBol Cpeswe Alia BHELLH 
He H3MCHHIMCb HU Be CceOA Kak HEOMJIOJOTBOPeCHHbIe H HeAaKTHBHPOBaHHbIe 
ToubKO B OJHOM onbitTe (onbIT Ne 2) uacTb AMM ONJOLOTBOPHacb; MO-BAUMOM\ 
BCJI€ICTBHe KaKHX-TO yCIOBHH Ca B HHUX He Obl] CBA3AH OKCaJlaTOM. 

M3 52 snl, OCeMeHEHHBIX B OKCaJlaTe H U3YYCHHBIX Ha paspesax,— crlepMa 
TOSOHIbI OOHapyxeHb y 49, npHuem B 46 “3 HUX HanMOoJlee NpOABUHYBIUMEC! 
CiepMaTO3OHAbI HaXOAATCA B KOHUEBbIX KaHaJIbllaX MuKponuMse (puc. A, a |} 
5B, a) B KOHTAaKTeC LHTOMMIasMaTHYeCKUMH BbIPOCctaMu sila (7'), a y 3 AM — 
TOJbKO B BePpXHeli YaCTH MMKPOMWJIAPHOTO KaHaJiblla. Y 6OJIbUIMHCTBA AHI 
CMepMaTO30HAbI HMCIOTCA BO BCCX MUKPONWIAPHBIX KaHaJlblaxX, WH KOHTaK 
MX C WHTOMNMAa3MOH YCTaHaBJIMBaeTCA B HeCKOJIbKHX KOHICBbIX KaHaJblaXx. 

IIpu duxcauun uepes | mun. mocste oceMeHeHUA B aliWax ocerpa (mpu 18,4° 
Hav6oulee NpOABUHYBIINeCA CHepMaTOSOHALI HAXOAATCA B KOHILCBOM KaHaJbll 
MMKpomMuie B cpefmHeli (pee HuxKHel) ero uacTH, a wuepe3 2 MHH 
(pu TOM %e TeMMepaType) B HHXKHeM YacTH y BbIXOJa W3 KaHaJblla, B HeMO 
CpeNCTBCEHHOM COCeCTBe C KOPTHKaJIbHbIMM TpaHysamMu. To xe HaOwmrojaerTc: 
M B &pyrux onpbitax. B ”Byx cayyaax, pu duKcaluu uepes | | 
2 MMH. Mocyle OCeMeHeHHA, Ba ClepMaTO30N a Obl OOHAPYXeCHbI HVXKe MUK 
pONWIApHOrO KaHaJbla Ha YpOBHe KOPTHKaJIbHbIX TpaHys. HecmoTps Ha Hé 
JMUHe KOHTaKTa Alla co CHepMaTO3OuJOM B 46 alWax, KOpTUKaJIbHaA peaklln 
OCYIIeCTBUIaCb TOJbKO B 2 u3 HUX (onbIT Ne 2). B sTuHx Alax, KaK UM B KOHT 
POJIbHBIX, OC€EMCHEHHBIX B BOC, BLIACIMIHCbh KOPTHKaJIbHble PpaHyJIbl HU Hayé 
JIOCb pacxoxKleHHe XPOMOCOM (9KBATOPHaJbHad MWwiacTHHKa HEMHOFO paciunpe 
Ha). B octTasibHbIx 44 sHlax KOPTHKAaJIbHble PpaHyJbl HE H3MCHEHbI H XKeHCKO 
ApO ocTaslocb Ha CTaquH MeTada3bl BTOPOTO JeeHHA CO3peBaHHA. 

B KOHTPOJIbHBIX AHWaX, OCEMCHCHHEIX B BOse HU (PHKCHPOBAHHBIX B Te Xk 
CpOKH, CMepMaTO3OMAbI OOnapyxeubl B 26 cryuanx u3 29, npuuem y 24 aul ( 
TOM uHcse y I] mpeqBapuTeibHO BbIepxaHHbIX B OKCasaTe) MPOM3OULIM KO] 
THKAJIbHbIc HSMeHCHHA. TombKo y 2 SMI, OCCMCHEHHBIX B BOse, NocTe BbITe} 
*%MBaHUA UX B OKCaslaTe, HECMOTPA Ha KOHTAKT CO ClepMaTO30H0M, KOpTHKaJI 
HbI€ H3MCHCHHA OTCYTCTBYWT. 

Tloo%xeHHe CNepMHeB B MHKPOMWJAPHbIX KaHasbllax uepes 1 u 2 mun. 
MOCJIe OCCMCHEHHA B Oe COOTBETCTBYET TOMY, UTO GbIIO ycraHoBeHo A.C. Pun 
Oypr (*'). Uepes 1 MuH. CnepMaTosOuAbl HAXOMATCA B KOHICBOM KaHaJibl 
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Puc. 1. Paspespi yepe3 aHHMaJIbHYy!0 YaCTb AHI OCeTpa, OCeMeHEHHIX B 0,01 M pacrBope oxcaata 

Na (a) uw eB Boze (6). Pukcauna yepe3 | Muu. (A) uw 2 Muu. (5) moce ocemMeHeHHsA. cn — cnepMa- 

TO3OHIbI BO BHyTpeHH€M KaHasIble MukKponuse (puc. 1 Au1 5, a) uw B BOCNPHHHMAaIOLIeM 

xoumuke (puce. | 5, 6) kK. ep — KopTHKaJIbHBIe PpaHyvibl (Ha puc. 1 A,a nu 5, aue Bbijeneubi, Ha 
puc. 1 A, 6u 5, 6 — Beigenennt). 780 X 
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BLIIUO 


MUKPOMHJIe, Ha TOM 2Ke yPOBHe, YTO H IPH OCeEMeHCHUH B OKCavaTe (puc. 1 A,6 
a uepes 2 MMH. B OJHUX Cyy¥adX B HM2KHEM YaCTH KOHMWeBOrO KaHablla 
y BbIXoJa H3 Hero, a B pyrux — B MpOTONMa3MaTHYeCKOM BbIPOCTe, KOTOPbI 
yxKe OTIeIMICH OT OGoMOUeK, HO CJlerKa BbICTyMaeT Haj MOBeEPXHOCTbIO AMI 
(8 BOCIpHHMMalomeM XouIMUKe) (puc. 1 5, 6). OfHako B OTJIM4Me OT AMI, OCE 
MeHCHHBIX B OKCaJlaTe, B 3THX Alillax KOPTHKA@JIbHble TpaHyJIbl B AHHMAJIbHO: 
yacTH slita uepe3 | Muu. ObiBaloT BbIJeJICHbI MOJIHOCTbIO, HM AMMO CoeMHAeTC. 
C O6ONOUKOH TObKO B OG6aCTH MHKPOMMAAPHbIX KaHasbueB (puc. 1 A, 6) 
WIM 2Ke BbIeeHHe UX B OOKOBbIX YaCTAX AHHMAJIbHOM OOAaCTH elle He 3aKOH 
yeHO. 

OKBaTOpHabHad WacTHHKa MeTaca3bI BTOPOTO JeseHHA CO3peBaHHA ell 
He u3MeHuuacb. IIpu duKcatuu vepe3 2 MHH. KOPTHKAaJIbHbIe TpaHyJIbl BO BCE: 
clyuaaiX BbIeleHbl Ha BCeH MOBepXHOCTH aHHMaJIbHOM YacTH AKWa, HU WHT 
Mla3MaTHueCKM BEIPOCT OObIMHO OTeeH OT OOosoueK (puc. | 5, 6); Haun 
HaeTCA pacxoxKeHve XpoMo30M. lla, OCCMeHCHHbIC B BOJe UM PasBUBAaBLIHeEC: 
jlo craquu 4—8 6acToMepoB, HOPMaJIbHO JpOOATCA, Tora Kak Aa, OCeMeHEH 
HbIe B OTCyTCTBHe Ca H Ha TOT 2Ke CpoK ocTaBJleHHbIe B 0,01 M pacrsope oxca 
mata Na, Bce BpeMaA COXpaHAIOT BU HeaKTHBUpOBaHHbIX. Tak 2e OHM Bey 
ce6a, eCJIM Yepe3 HECKOJIbKO MHHYT MocJle OCCEMeHeEHHA B OKCaJlaTe HX Mepene 
ctu B Bony. M3 1567 anu (oT 7 caMoxK) B 9THX YCJIOBHAX HauaJIM Pa3sBUBAaTEC: 
TombKo 1,6% anu. 

Ecau slilla, oCeMeHeHHbIe B OKCaJlaTe, Nocle MOMeLICHHA UX B BOJy OCeME 
HHTb MOBTOPHO, TO KOJIMYeCTBO OMJIOJOTBOPHBIUHXCA AHI, HECKOJIbKO yBeJIHUE 
BaeTCA, HO OUCHb He3HayHTebHO (cM., HalpuMmep, Tada. 1, onprr Ne 1). Moxr 
mpefnosaratTh, YTO CHepMaTO3OH Ab, y2xKe IPHCyTCTBYIOWMe MOUTH BO BCX MHK 
POMNMIAPHbIX KaHaJIbllax, CO3MalOT MPeNATCTBHE IA AOCTHXKCHHA HOBbIMH CHep 
MHAMM KOHIeBbIX KaHaJIbleB MUKPOMMe H, TAKHM OOpa30M, MelatoT OMIONO 
TBOPCHHIO ANIL. 

H310%KeHHbIe JaHHbIe MOKa3bIBalOT, YTO COCMMHeEHHe TaMeT Y OCeTPOBBbi. 
pbI6 MoxKeT MpOHCXOANTh HM B OTCYTCTBHE HOHOB KaJIbUHA, WIM, WIA OCTOPOXKHO 
CTH, CKaxKeM — IPH KOJIHYeCTBE HX, HeEAOCTATOUHOM JIA OCYIIeECTBIICHHA peak 
WHM aKTHBalMv. SacyKuBaeT NabHelWlero H3YYeCHHA TO OOCTOATeEMbCTBO, UT 
CHepMaTO30HAbI B 9THX YCJIOBHAX He OCTaHaBJIMBalOTCA B aMMye y Bxojla 
KOHWeBOH KaHaslell MHKPOMMe, a MpoABuratwoTcA Mo cosepxKawlemycaA B He} 
ILMTOMMa3MaTHyecKoMy BbIpocTy Alita (11) CHHXPOHHO CO ClepMHAMH B OMJOLC 
TBOPAIOMMXCA AWax H JOCTHTaloT YPOBHA KOPTHKAJIbHbIX TpaHyJ Up NoHo} 
OTCYTCTBHH KakOH-HOO peaKWHH CO CTOPOHbI MocuieqHUX. 

is akTupaluu Alia mo BIMAHHeM ClepMaTO3OHfla HeOOXOAHMO MpucyT 
CTBHe HOHOB Ca, MpHueM OHH HY2KHbI, MO-BAMMOMY, B CaMbIM MOM€HT KOHTAKT. 
CHepMaTO30Ha C KOPTHKAJIbHbIM CJIOeM Alita; MepeHeceHHe AH B Cpelly, Co 
MepxKauly!o0 WoubI Ca, yepe3 HeECKOJIbKO MHHYT Mocuie MpOHHKHOBeHNA CrepMa 
TO3OHJOB B MUKPOMHJIAPHble KaHaJIbIlbl yKe He OKAa3bIBaeT BJIMAHHA, HU ALI, 
OCTaOTCA H€aKTHBH POBaHHbIMH. 


Vuctutyt mopdoworuu %xxKMBOTHEIX Iloctynusio 
um. A. H. Cepepuosa 16 I 1958 
Axkafemuu Hayk CCCP 
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